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July 6, 1993

Mr. Narindar Kumar

Site Investigation and Support Branch
Waste Management Division
Environmental Protection Agency
345 Courtland Street, N.E.

Atlanta, Georgia 30365

Subject: Site Inspection Prioritization Report
Georgia Power Company, Wansley Steam Plant
Roopville, Heard County, Georgia
EPA ID No. GAD000612937

Dear Mr. Kumar:

Halliburton NUS was tasked by B & V Waste Science and Technology Corporation under U.S. EPA
Contract No. 68-W9-0055 to conduct a Site Inspection Prioritization (SIP) for Georgia Power Company,
Wansley Steam Plant in Roopville, Heard County, Georgia. This study was performed under the
authorization of the Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (CERCLA) and the Superfund Amendments Reauthorization Act of 1986 (SARA).

The Georgia Power, Wansley Steam Plant is located in a rural, wooded area east of Highway 27 off of
Friendship Road along the Carroll County and Heard County line. The geographical coordinates for
the facility are 330 24’ 48" N latitude and 850 01’ 56” W longitude (Ref. 1). A site location map is
shown in Figure 1. The climate in the area is characterized by long and moderately hot summers and
short, mild winters (Ref. 2, p. 1). The average annual precipitation is approximately 50 inches, and the
net annual rainfall is 8 inches (Ref. 3, pp. 43, 63). The 2-year, 24-hour rainfall is approximately 4 inches
(Ref. 4, p. 95).

The Georgia Power, Wansley Steam Plant site is an active coal-fired electric generating plant which is
approximately 5,225 acres in size (Refs. 5; 6, p. 5). The majority of the site lies in Heard County,
although portions are located in Carroll County (Ref. 1). A site layout map is shown in Figure 2. The
facility is owned jointly by Georgia Power Company, Oglethorpe Power Corporation, the Municipal
Electric Authority of Georgia, and the city of Dalton, Georgia. The plant is operated by Georgia
Power Company and has been since its inception in 1976 (Ref. 5). The site, which is bounded by
woods and the Chattahoochee River, consists of a power generating plant, a fly ash and a storage
water pond, two construction landfills and an inert materials landfill, a coal runoff pond, and a
retention pond. A facility recreation area is located on the north side of the water storage pond
(Ref. 6, pp. 5-6).
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Plant operations include generating electricity by boiling water in large tanks (boilers) to generate
steam which turns turbines. Coal and oil are used as fuel to heat the water (Ref. 7, p: 1). Wastes
generated at the plant include fly ash from burning coal, washings from boiier cleanings, and waste
solvents generated from routine maintenance activities (Refs. 7, p. 1; 8, pp. 4-5). The facility at one
time also utilized PCB transformers but were reportedly changed out with non-PCB-type transformers
and the former shipped to an authorized disposal facility (Ref. 8, p 3). Waste fly ash and boiler
cleaner waste, which are not considered hazardous (as per 40 CFR 261.4(b) No. 4), are piped to a large
unlined lake on site known as the Ash Pond. Waste solvents generated at the site are drummed and
shipped by licensed waste management companies for disposal or reclamation (Ref. 6, p. 7). Records
prior to 1980 concerning waste handling practices were not maintained (Ref. 7, p. 1).

On November 18, 1980, the facility filed a RCRA Part A application as a TSD facility. On August 15,
1983, its interim status was withdrawn, and the facility was, and is still, classified as a generator
(Refs. 5,9, 10). The facility also maintains a state of Georgia NPDES permit to regulate the release of
water in the retention pond to the Chattahoochee River (Ref. 6, p. 5). A Preliminary Assessment was
conducted by the Georgia Department of Natural Resources on August 21, 1985 (Ref. 7). A
subsequent sampling investigation was conducted by EPA FIT 4 during September 1990, during which
33 environmental samples were collected. These samples inciluded two surface soil, six subsurface soil,
four groundwater, 10 surface water, and 11 sediment samples. The analytical results from this
investigation revealed the presence of several metal and two organic compounds from seven
different source areas. These compounds include, but are not limited to, arsenic, manganese,
endosulfan, chromium, and thallium (Ref. 6).

The facility is located in the Northern Piedmont physiographic province (Ref. 11, pp. 3, 9).Underlying
the facility are up to 150 feet of surficial deposits of residual soil and weathered rock which overlie
fractured biotite gneiss bedrock of the Sandy Springs Group (Refs. 11, pp. 23, 24, 37, Plates |, Ib;
12, pp. 8-9). The aquifer of concern is the unconfined residual soil/crystalline rock aquifer system
(Ref. 13, pp. 12, 13). Groundwater is contained within the pore spaces of the surficial deposits and in
the joints, fractures, and other secondary openings in the bedrock (Ref. 14, p. 7). Hydraulic
conductivity values for the surficial deposits are estimated to range from 1 x 10-5 to 1 x 10-7 cm/sec
(Ref. 15, p. 29). The depth to groundwater is highly dependent upon topography and soil thickness
and ranges from 4 to over 20 feet below land surface (bls) under the facility (Refs. 14, p. 10; 16,
pp- 8, 14). The direction of groundwater flow is generally toward streams and rivers, perpendicular to
topographic contour lines (Ref. 12, p. 9).

Analytical results of groundwater samples indicate the presence of several metal compounds at
elevated levels. These included barium, beryllium, chromium, cobalt, copper, lead, magnesium,
manganese, nickel, vanadium, and zinc (Ref. 6, p. 29). Three of these sampies were coilected from
temporary monitoring wells installed at strategic locations on site at depths ranging from 4 to 14 feet
bls. The background sample was collected from an upgradient onsite well at 45 feet bls (Ref. 6, p. 15).
There are approximately 1,553 individuals within 4 miles of the site who rely on private wells for
drinking water. The nearest private well is approximately 0.5 mile south of the site (Ref. 1). The
breakdown of individuals per radius is as follows (based on a topographic house count and a
multiplier of 2.75 persons per household): 0 to 0.25 mile - 0; 0.25 to 0.5 mile - 14 houses x 2.75,
39 persons; 0.5 - 1.0 mile - 23 houses x 2.75, 63 persons; 1.0 to 2.0 miles - 110 houses x 2.75,
302 persons; 2.0 to 3.0 miles - 198 houses x 2.75, 544 persons; 3.0 - 4.0 miles - 220 houses x 2.75,
605 persons (Refs. 1, 17). :
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The Georgia Power Wansley Plant has three primary drainage pathways. One, which originates at the
Ash Pond, exits the pond at its southern side and flows south along a concrete-lined ditch to the
retention pond southwest of the plant. The retention pond, which also receives cooling water
discharge from the plant, is drained by an unlined ditch 1,000 feet in length which empties into the
Chattahoochee River (Ref. 6, p. 9). Another drainage pathway originates at the storage water pond.
This pond is fed by Yellow Dirt Creek, which flows into its northwest corner, and is drained by Yellow
Dirt Creek at the eastern end of the pond. From this point, Yellow Dirt Creek flows southward
1.7 miles before reaching the Chattahoochee River. The southwest corner of the site represents the
final primary drainage pathway. This area is drained by a small, unnamed tributary of the
Chattahoochee River. This tributary flows southward between the large construction landfill and the
inert landfill before reaching the Chattahoochee River approximately 2 miles away. The
Chattahoochee River flows southward to complete the 15-mile migratory pathway (Refs. 1; 6, p. 9).
There are no federally designated endangered or threatened species identified along the surface
water migratory pathway, although the Chattahoochee River is used for recreational fishing
(Refs. 18, 19, 20). The nearest drinking water intake is located 30 miles downstream from the site and
is owned and operated by the city of LaGrange Water Department (Refs. 19, 20). The flowrate for the
Chattahoochee River is 3,843 cubic feet per second (cfs) (Ref. 21, p. 147).

The site inspection conducted by EPA-FIT 4 revealed the presence of arsenic at elevated levels from a
surface soil sample collected near the Ash Pond. Elevated levels of the pesticides delta-BHC and
endosulfan sulfate were detected in downgradient sediment samples near the coal run-off pond.
Eight metals were detected at elevated levels in at least three of six surface water samples collected
from the confluence of the NPDES stream, the retention pond, and the coal pile runoff pond. These
metals included aluminum, barium, calcium, iron, manganese, potassium, sodium, and vanadium. At
the retention pond and at the coal-pile runoff pond, the maximum contamination levels for selenium
and nickel were exceeded or equaled in respective samples collected from these areas (Ref. 6,
pp. 32-33).

There are currently 325 employees at the Georgia Power, Wansley Steam Plant (Ref. 5). There are no
schools, day-care centers, or terrestrial sensitive environments within 200 feet of the site. Sample
GP-$5-02, collected from an ash pile at the easternmost portion of the site revealed the presence of
arsenic (estimated 20 mg/kg) and thallium (2.1 mg/kg). Both of these compounds were detected
above the Sample Quantitation Limit (SQL). This was the only area with known surface
contamination (Refs. 1; 6, p. 32).

There are no analytical resuits available to determine if a release of contaminants to the air has
occurred, although stacks from the power plant emit smoke on a regular basis. It is possible that
debris from the ash pile may also become airborne. There are approximately 3,505 people living
within a 4-mile radius of the site. (0 to 0.25 mile - 0; 0.25 to 0.5 mile - 39; 0.5 to 1.0 mile - 187
{68 x 2.75); 1 to 2 miles - 385 (140 x 2.75); 2 to 3 miles - 679 (247 x 2.75); 3 to 4 miles - 2,215 (Refs. 1,
17,22). There are no sensitive environments within the study area, although the range of several
federally-designated endangered species, including the Florida panther (Felis concolor coryi), the
bald eagle (Haliaeetus leucocephalus), the Bachman’s warbler (Vermivora bachmanii), and the
red-cockaded woodpecker (Picoides dendrocopos borealis) include the state of Georgia (Ref. 18). In
addition, the black-spored quillwart (Isoetes melanospora) is found in Heard County (Ref. 23).
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Georgia Power, Wansley Steam Plant was evaluated to assess the threat posed to human health and
the environment and to determine the need for additional investigation. The analytical results
revealed the presence of several metals at significant levels in groundwater, surface water, and soil
samples. In addition, pesticides and some organic constituents were also detected in surface water
and subsurface soil samples at elevated levels. Coal ash consists primarily of silicon, aluminum, iron,
and calcium. Secondary components include- magnesium, potassium, sodium, and titanium. Eastern
and midwestern coals are also characteristic of high- proportions of arsenic, selenium, chromium, and
vanadium (Ref. 24). The aforementioned metals were among those detected in samples collected in
and around the Wansley Steam Plant site. Based on this and the threat to the groundwater and
surface water pathways, further action is recommended for Georgia Power, Wansley Steam Plant.

Very truly yours,

Stevgn Petrides E ;

HNUS Site Manager

Jancie S. Hatcher
BVWST Technical Reviewer

Hubert Wieland
BVWST Project Manager

SP/gwb

cc: Phil Blackwell
File 2738, 6.2
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SOIL SURVEY OF CARROLL AND HARALSON
COUNTIES, GEORGIA

REPORT BY J. F. BROOKS, SOIL CONSERVATION SERVICE

SOILS SURVEYED BY I. F. BROOKS, T. N. CRABB. AND R. D. WELLS, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION WITH THE UNIVERSITY OF GEORGIA. COLLEGE
OF AGRICULTURE. AGRICULT URAL EXPERIMENT STATIONS

ARROLL AND ITARALSON COUNTIES are in tie

northern madf of Georgra on the western boundary of

rhe sStare 1ng. 1), The Chattahoocihee River dows along the

soucheastern boundary. Dougias and Paulding Counties

join these vounties on the east and separate the two coun-
ties from the metropolitan area of Atlanta.

* State Agrwuirers Expsrment Stanoa

Figure 1.—Location of Carroil and Haralson Counties in Georgia.

The tortal aren o Carroil ana Iaraizon counties is 750
suare miles. or 499.200 acres. Lhe dominanty loamy soils
in these connties are mainly rolling, buc in places are hilly.

Most of the income from farming is from the sale of
poultry, livestock, und livestock products. (orn. cotton,
pimento peppers. and vegetables are grown for sale on a
number ot farms.

The population of the two counties was 48,775 in 1950
and 50.994 1n 1960. About 60) percent of rhe people live in
the rural areas. Carroliton is the largest town and county
seat of Carroll County, and Buchanan is the county seat
of Haralson County.

The climate of the area is characterized by long, mod-
eratelv hot summers and short, nuld winters. In summer,
davtime temperatures between 35° and 90° F. are common,
but the nights are moderately cool. Occasionally the tem-
perature drops to around 15° in winter. but only for short
pertods. Precipitation averages abonr 51 inches per year.

How This Survey Was Made

Soil scientists made this survev to learn what kinds of
soils are in Carroil and Haralson ('ounties, where they are
located, and how they can be used.

The soil scientists went into the survey area knowing
they likely would find many soils thev had already seen
and perhaps some they had not. As they traveled over the
two counties. they observed steepness. length, and shape of
slopes; size and speed of streams: kinds of native plants
or crops; kinds of rocl: and many facts about the soils.
Theyv dug or bored manv holes to expose sotl protiles. A
profile is the sequence of natural layers, or horizons, in a
sotl: it exrends from the surface down into parent material
that has not been changed much by leaching or by the ac-
tion ot plant roots.

The soii scientists made comparisons among the protiles
they studlied, and they compared these profiles with those
in counties nearby and in places more distant. They classi-
fied and named the soils according to uniform procedures.

1



The soil series and the soil phase are the caregories most
used i a local survey.,

Soils that have promles almost alike made up a o1l se-
ries. Lixcepe for diferent rexture in the surrace faver, all
llle solls O one “t‘lle\ Ihl\e Illd\()l ll”l 120113 that are \llllll‘ll
Ut rhiekness, irrangement, and other mportant character-
i~tics. Fach soil series is nwmed for a town or orher
seographic feature near the place where that $01i Wwus Arst
observed and mapped. Madison and Grover. for ex: unple.
are the names of two soli serles, Al the soils in the United
States having the same series are essentially aliice in natural
chinracteristics.

~oils ot one series can ditfer somewine in texture of rhe
surtace laver and in slope, stoniness, or some other charac-
tevistic that atfects use of soils by man. Oun the basis ot such
diferences, o =oil series is divided inro phases. For ox-
ampie, Madison pravelly fine =sudy loani 2 1o 6 percent
~Inpu~ croded, i= one of several phases within the Madison

~ortes.

Afrer
St \\"ll\l‘kl (RN I Y
edividiad sotls oncaeriad photoerapns= These pnotogtaphs
show woodlands, buildings, deld borders. trees, and other
details that ereariv help in drawine =oil bonndaries aeeu-
rateiv. The o1l map in the back orf tins zurvey wuas pre-
pared fromaerial photographs.

‘The areas shown on a soil map ave called mapping units.
On most maps detatled enough ro be useful i planning
management of farms and hehls. 4 mapping unic is nearly
equivitlent to a =oil phase. It is not exactly equivalent. be-
eause it Is not practical to show on such a map all the small.
scattered birs of o1l of some other kind that have been seen
within“an area that is dominantly of a recognized =oil
phase.

Some mapping units are made-up of seils in a series
rhat have different textures in their surtace layver. In
Carroll and Haratzon Counties. Congaree =oils ave a map-
ping unic of this kind that is catled an wundiferentiated
aroup. In this group each of the Congaree soils having «
different texture could be mapped individually, but all of
rhem are mapped s one unit beeanse, for the purpose of
the survey, there 1s no value in separaring them. The pac-
tern and proportion of the soils are not uniform. Another
undifferentiated croup in the sury oV 1s- Chewacla soils,
frequentlytooded: -

In most places surveved there are areas where the soil
material is so rocky, o shallow, or so severely eroded that
it cannot be classified by soil series. These areas are shown
on the soil map and are described in the survey, but they
are called laud rypes and are given descriptive names,
CGrullied land is the only Land type niapped in Carroll and
Haralson Counties. -

While « soll survev is in progress, samples of soils are
taken. as needed, for laboratory measurenients aud for en-
gineering tests. Data on vields of crops under defined prac-
tices are assembled from farm records and from field or

wnlde for classifving and nannng rie solls b 1
001 =etent 1=tz qrew bonndaries of the

" plot experiments on the same kind of soils. Yields under

cdefined management are estimared for all the soils.

But only part of a seil survey is done when the soils have
been named. deseribed: and delineated on the map, and
the laboratory data and yield dara have been assembled.
The mass of derailed information rhen needs to be orga-

2 30IL SURVEY

nized in a wayv that it 1s readily useful to ditferent groups
of readers. among them farmers, managers of woodlands,
sngineers. and lLiomeowners.

tin the basis of ¥ieid and practice rables and other data.
rhe sotl scientists sec up trial groups. They test these groups
Ly furcher study and by consultation with farmers, agron-
omists. engineers, and others. and they then adjust tie
Zroups according o the le:lllls ot their studies and consul-
ration. Thus. the groups that are finally evolved retlect
up-to-date knowledge of the soiis and their behavior under
present niethods of use and management.

General Soil Map

‘The general ol map ac the back of this survey shows. in
color, the =oil assoclations in Carroll and Haralson Coun-
ties. .\ =otl assocttion is it kundscape chat has a distinetive
proporiional patrern of =oils. It normally cousists of one
ormore nedor =oils and ar least one minor soil, and ir. ix
maaned for the neaor =otis, The =otis inone assochlon nav
e e i lllUl’IlL‘ l)llt 11 2 ([ll[t‘l(‘lll 3 wrrern.,

A map showing sotl associnnions 1s useful to people who
want o weneral idea of the solis in an avea, who want to
compare ditferenc parts of an area. or who want to know
rhe locicion of farge rraces rhar are suirable for a verrain
Kind of farming or other land use. Such a map is not suir-
able for planning rhe management of a farm or feld, or for
choosing rhe site for a building or orher structure, because
rhe soils in any one association ordinarily ditfer in slope.
depth, stomriness. drainage, und other characteristics that
attect management.

Soil -associations and delineations on the general soii
map in this soil survey do not fully agree with those of the
general soil maps in adjacent counties published at a differ-
ent date. Differences in the mups are the result of i improve-
ments in the classification ot soils, particularly in the
modificarions or retinements in soil series concepts. In addi-
rion. more precise and detailed maps are needed beciuse the
n=es of the general soil maps have expanded in recent vears.
The more mocdern maps meet this need. Still another differ-
ence is caused by the range in =lope that 1s permitted withir:
nssociations in differenc surveys.

Of the 11 soil associations in Carroill and Haralsor
Counties, two consist of nearly level soils on bottom lands
and low stream rerraces: tive consist of gently sloping
nnd moderately sloping soils of uplands: and four consist
of strongly sloping and steep soils of uplands. These asso-
ciations are described in the following pages.

Nearly Level Soils on Bottom Lands and
Low Stream Terraces

The soils on_the bottom linds are loamy or sandy anc
wvenerally are mottled with brown and gray. Theyv an
nearty level and lie along che Little Tallapoosa and Talla
poosa Rivers and along major creeks. Soils of the lon
terraces are mastly loamy or clavey and mottled with olivi
aray, vellowish brown, or gray. They are chiefly along th
outer edges of the major ailuvial plains. Two association:
in Carroil and Haralson (’nunties are on bottom lands anc
low terraces.
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1. Chewacla-4ugusta association

Someieat /)oww/ o ruined. /mnn/ level suils on I'I'!’ﬂ?(elltlll
;ioodea bottom lunds and on low stream terraces

This azsociation 1s characterized by nearly level soils on
broad to narrow bottom lands along streams and around
heads of drainagewnys. Stream channels are shailow, for
chev ave partly dlled with zediment and debris. Tlev
meander I nany piaces and overrow frequentiv. This us-
soclition oecuples about 3 percent of the two conties

The Chewacia zoi1ls maxe up about SU percent ot “this
association: the Augusta sotis. about s percent: and minor
soils. the remaining i2 percent.

Chewacla sotls occupy the tirst bottoms along streams.
These s0iis have a dark-brown silt loam surface laver about
8 inches thick. The subsoil extends to a depth of about 46
inches or more and consists of light olive-brown silc loam
underfain by olive-sray =sandy clayv loam. The subsoil
i3 mottied m the upper partand is sleved in the lower part.
(“hewacia sotls formed m recene alluvinm deposited by the
frequent tloods.

Augusta oils acenre on low srreat rerraeces ill and 111'()”[1(‘[
Dhe heaas ol deunagewnvss These soris have aaaric oray-
SNbrOWN wun sUTICe mVer anont 2 oenes roacei, e
Aibsoll extends to a depth of abonr 72 inches ad 1z paie-
olive, firht olive-grav., and vellowi=n-hrown =andy clav
loam i1 rhe upper part and mainiy leht-prayv il veilow-
ish-brown clay loam in the lower part. The sussetl is
mottled thronghout. \ugusta soils tormed in old alluvium.

Minor soils in rhis assoclation are the Worshan., Con-
aquree. Buncombe. und Masada. The Worsham soiis are
on stream terraces and are poorly drained. Masada soils
ncceupy higher stream terraces and are well drained to mod-
eratelv well drained. The well drained Congaree and ex-
cessively drained Buncombe soils are on first hottoms,

This association is widely disrributed rhronghout rhe
counties and 1s a part of most farms. Most of the acreage
lhas been cleared and is cultivated or pastured. The major
soils are suited to many loeally grown crops, such as corn,
rrain sorghum, fescue, dalliserass, and whire ¢lover. In
many pl.u es excavatlon of stream channels and ditehing to
improve dratage ave required before cultivated crops ean
he grown. Lxcept in the werrer spors, tilth is wenerallv
oo,

Because of the flooding hazard. the major =oils in this
assoctation hive severe limitations if used for homesires,
intensive play arveas, sites for lighe industries, aud traffic-

ways. Oxidation ponds can be buile ouly in areas rhar arce
near the base of upland slopes and are not severely flooded.
and even in these arcas there is @ moderate limitation be-
cause of the moderate permeability of the dominaue soils.

2. Congaree-Buncombe association

Well-drained to excessively drained, nearly lercl svils on
Infrequently flooded bottom lunds

This assoctation consists of nearly level soils on broad o
narrow bortom lands and around the heads of drainage-
wavs. The streams seldom overtlow. and their channels
have lirtle sediment or debris. This association occupies
about 2 percent of the two counties.

The Congaree soils make up about 35 percent of this
association: the Buncombe soils. abount 10 percent: and
minor soils, the remaining 5 percent.

AaND HOARALSON COUNTIES.
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(“ongaree soiis are weil dramed. They are on frst bot-
roms and around the heads of dramarewnys, These solis
hve o reddish-brown nne sandy loam surtace laver about
16 inches thick. It is underinin by dari-brown sandy loam
rhat is over reddish-brown rine sandy Ioam. In some places
crav morttles oceur below a deprh ot 50 inches. Congaree
sotls  formed  in recent alluvium along streams and
dratagewiys.

Buncombe =oiis are on Arst hortoms and are excessively
drained. These soils have a dark veilowisii-brown loamy
~und surtace faver avout 13 inches thiek, It is undertain by
I wvers of lowmy sund that are veilowish brown. durk
brown. and daric vellowish brown. ‘Buncombe soils formed
i recent sandy atlhuvinm.

Minor =oiis in this association are the Chewnela. These
soils are 1 faiviv large areas wlong streatns and drainage-
wavs. Cliewaeln soils are somewhat poorly drained and fre-
queml\ flooded.

This aszoctation 15 widely «istribured throughout the
rwo coulcies s 5o snadl pare of nony farms. Most of
rhe acreame has heen cieared and 1s cultivared or pastured.
The =oti= ave =wited 1o many Ioealtv crown crops, sich as
Srain sorehun, oerncerass, all fesene,
ChchiEerie s, g wite clover, il sonree ol ieri-
carion water = vaiable bonearny sivenms. Tileh is ood,
atd exeepr during the werter periods, the soils ean be

coprn te, L

worked L’:l.\jil}'.

Figure 2.—Planting corn on the Congaree-Buncombe soil associa-
tion.

Because of the tood hazard. the nujor sotls i this as-
sociatinn liave severe limitations if nused for homesires,
campsites. intensive play aveas. sites for light industries,
and trafficways.

Gently Sloping and Moderately Sloping Soils
of the Uplands

In five soil associations rhe soils are gently sloping and
moderately sloping and oceur chiefiy on udrretops and in-
terstream divides. Slopes generally range from 1 to 10

percent. These soils are dumumntl} _\ullm\'lbh brown to
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Recreation—iontinued

Picnic areas

[ntensive play arcas

Crolf fairwavs

Light industries

Trafficways

“loderave: 10 to 25
pereellt $lopes.

Shghte ool

Moderate: 10 to 135
© percent slopes.

Moderate: 15 to 25
percent slopes.

sloderate: coarse
fragments.

Severe: scasonal high
water table:
dooa huzurg.

Severe: 10 to 23 percent
slopes.

Severe: 0 to 10 percent
slopes.

Severe: 10 to 15 percent

slopes.

Severe: 15 to 23 percent
slopes.

Severe: 2 1o 5 feet to
hara rock; course
fragments.

Zevere: seasonal high

water table:
dnod hazard.

~loderate 1o severe: 10
10 23 percent slopes.

Moderate: o to 10
percent siopes.

. Moderate: 10 to 15

percent slopes.

. Yevere: 15 to 23 pereent

zlopes.

Severe: 2 to 5 feet to
hard roek.

Severe: seasonal hich
water table:
tlood harzara.

severe: 10 to 235 percent
3jopes.

Moderate: snallow to
s0It rocx.

Severe: shallow to
soft rock,; LU to 15
percent siopes.

Zevere: shallow to soft
rock: 15 to 25
percent slopes.

Severe: 2 1o 5 fuet to
hard rock.

severe:

flood hazard. .. ..

Moderate: 10 to 25
pereent siopes.

Moderute: fair trarfie-
3upportLing capacivy;
challow to soft rock.

" Moderate: fair tratfic-

supportng capacity;
shallow to soft rock.

" Moderate: fair trathe-

SUpPOrtng capacity;
shallow to soft rock.

Severe: 2 to 5 feet to
hard rock.

Severe: tlood hazard:
poor tratfic-supporting
rapaeity.

nal materiai; that s, material weathered from the under-
lying rock.

According to u geologic map of Georgin (.2}, about 35
percent of the two counties is underlain by biotite oneiss
and schist, phyilite, Ashland mica schist. and Wedowee
schist. The main residual soils that were derived from
these rocks are in the Madison. Grover. Louisa, Talla-
poosa. and Hulett series. Most of these soils are highly
micaceous.

The remaining 15 percent of the two counties is under-
lain by Augen gneiss. granite gneiss, and hornblende
gneiss. The prmc:pal soils that were derived from these
rocks are the Davidson and Musella. The clay in these
solls is kaolinitic.

Soils that formed in alluvium occupy 12 percent of the
two countles. These so1ls are mainly along larger streams.
In about 3 percent of the survev area the soils formed
in oid alluvium, and in the remaining ! percent they
formed in recent alluvium. Much of the alluvium orig-
inated from rocks in the nearby uplands. but some of it
was derived from the granitic and metamorphic rocks of
the mountains to the northeast.

The soils on the flood plains are forming in recent al-
luvium and show little profile development. They are still
receiving deposits. The principal soils that are forming
in recent alluvium are the Buncombe, Congaree. and
Chewuacla.

The soils of the stream terraces formed in old alluvium
and have distinet horizons. Some of the stream terraces
are in the flood plain. but others are as high as 50 feet
above the flood plain. The principal soils that formed in
old alluvium are the Masada, Augusta, and Worsham.

Relief

Relief, or shape of the landscape, affects soil formation
through its influence on drainage, erosion, plant cover,
and soil temperature. In this area relief is largely deter-

mined by the kind of bedrock underiying the soils, by the
aeoloey of the urea, and by the dissection by streams. The
relief in these two counties is sencly rolling to hilly and
includes narrow stream vallevs.

The soils ot the survey area have slopes of 0 to 40 per-
cent. Soils of the uplands that have slopes of less than 15
percent are generally thicker and have more distinct
lorizons than more strongly sloping soils. From soils that
have slopes of 15 to 40 percent, geolomc erosion removes
so0il material almost as fast as 1t is weathered. \s a resuit,
most strongly sloping to steep soils have a thin root zone.
Louisa, Louisburg, Wilkes, und Musella soils are of this-
kind.

The uplands range from 1,000 to 1.600 feet above sea. -
level, and the bottom lands range from 700 to 1,000 feet.
Partly because of this range in elevation and the many
branching drainageways, drainage is good in most upland
areas. Excess wuater moves into the drainage channels
rapidly and is removed quickly.

Climate

Climate, as a factor of soil formation, affects the physi-
cal, chemical. and biological relationships in the soil pro-
file, primarily through the influence of precipitation and
temperature.

Temperature and rainfall have much to do with the
rates that rocks weather and minerals decompose. They
also influence leaching and transporting of minerals and
organic matter through the soil profile. The amount of
water that percolates through the soil at a given point
depends on rainfall, relative humidity, length of the
frost-free period. soil permeubility, and physiographic
position. Climate. therefore. directly atfects the accumu-
lation of parent material and the differentiation of
horizons. The etfects of climate indirectly control the kinds
of plants and animals that can thrive in a region.
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The climate of Carroil and Haraison Counties is of the
humid. warm-temperature, continental type that is char-
acteristic oI the southeastern part of the United States. In
this tvpe of climate. the solis are moist much of the time
from December 1 through August 31. Thev are moderately
ilry much of the time from September 1 througn Novem-
er 3U. The surtace layer is frozen only a few days each
wear.and then only to a depth of 1 to 3 inches.

Because tlie climate 1s uniform throughout the two coun-
ties, it has not caused major local ditferences among the
soils. It has tended to cause similarities, even among soils
developed from diferent kinds or parent material. As ex-
pected in this tvpe ot climate. most of the soiis in the area
are highly weathered, leached, strongly acid. and low in
natural fertility.

Plant and animal life

The kinds and number of plants and animals that live on
and in the soll are. 1n large part. determined by the climarte
and, to varving degrees, by the parent materiai, relief; and
time (age of the soii). Bactera, fungi, and other micro-
nrganisms aid in weathering rock and decomposing or-
canie matrer. Thev are important chiedv in horizon dif-
ferentiation, and to o iesser degree 1n the accumuiation of
o1l parent materials. Among the changes caused by living
Organisms are gains in organic matter and nitrogen in the
soil, gains or losses in plant nutrients. and changes in struc-
ture and porosity.
The larger plants furnish organic matter. They also
trinsfer elements from the subsoil to the surface soil by
assimilating-those elements into their tissue and then de-
positing this tissue on the soil surface as fallen fruit,
leaves, and stems. When trees are uprooted, soil material
- 13 carried to the surface by the upturned roots. Earth-
wormnms and other small invertebrates carry on a slow but
continual cycle of soil mixing. The fungi and other micro-

- opganisms that live in the soil are most numerous in the
upper tew inches of the profile.

Before 1800, the uplands of the survey area were
covered .bv forests. The forests consisted mainly of oak
and hickory but included a few pines. The soils of the first
bottoms were generaily in vellow-poplar. gum, ash, oal.
willow. and beech. Most of the area was cleared and culti-
vated at a later time, but much of it is now in pines.

Man is important to the future direction and rate of
development of the soils because he clears the forests. culti-
vates the soils, and introduces new kinds of plants.-Few
results of these activities can yet be seen, except for a sharp
reduction in _the content of organic matter after a few
months of cultivation and, in sloping, cultivated areas, a
loss of the coarser textured surface because of accelerated
erosion. Some results probably iill not be evident for

" many centuries. Nevertheless. the complex of living or-
ganisms arfecting soil formation in the survev area has
been drastically-changed asa resuit of man’s activity.

Time L

(Generally a long time is required for a soil to form. The
length of time that parent materials have been in place,
therefore, is usually reflected in the character of the soil.

Where soil material has been in place for a long time.
and has approached an equilibrium with its environment,
the soil tends to have well-defined and related horizons.
Examples of soils of this kind are the Madison, Grover,

ITulett, and Davidson ot the uplands and the Masada.
Mugusta. and Worsham of the stream terraces. On the
tflood piains. the soil material has not been in place long
enough for a mature profile to develop. The Buncombe,
C'ungaree, and Chewacia soils are ot this kind.

Processes of Horizon Differentiation

Several processes atfected the formation of soil horizons
in the soiis ot Carroll and Haraison Counties. These pro-
osses are (1) accumulation of organic matter, (2) leach-
ing of bases, (3) formation and translocation of silicate
~lay minerals, and (4) oxidation. or reduction, and trans-
fer of iron. In most soils, more than one of these processes
have been active in the development ot horizons.

In most of the soils in these counties organic matter has
accumulated in the upper part of the profile. and a thin
A1 horizon has formed. This accumulation is greatest in
undisturbed arcas. :\fter the soli is cleared and cultivated.
the losses of organic mattor are greater than the gains. and
in most soils the orzanic-matter content reaches a low level.

Leaching of bases has ocenrred in nearly all of the soiis
‘n the survey area. Soil sciencists have enerallv agreed
rhat leaching of bases in soils keeps pace with therr release
in the breakdown of primary minerais of the rocks. Most
of the soils are moderatelv to strongly leached, and this is
reflected by the soils in the counties becoming acid. The
Iredeil and Wilkes soils formed in saprolite of diorites,
diabase. chloritic schist, and the like. and are not so de-
pleted of bases as are other soils in the two counties. Re-
action in these soils is about neutral in the horizons below
the surface horizon.

In most of the soils in the two counties, the translocation
of clay minerals has contributed to horizon development.
This is particularly true for the older soils of the uplands
and stream terraces. The leached A2 horizons, which are
above the B horizons, have a granular structure, contain
more sand and less clay than the B horizons, and generally
are grayish or brownish. In some places the B horizons
liave accumulations of clay, as indicated by coatings on
the surfaces of blocky peds. These characteristics reflect
losses of iron and clay and additions of organic matter.
Where natural drainage is good. the red or reddish colors
of the B horizons indicate the oxidation of iron to iron
oxides.

Reduction and transfer of iron. a process called gleying,
is evident in the more poorly drained soils of the survey
area. The grayish color in the subsoil horizons indicates
the reduction and loss of iron. In a few soils of this kind
some of the horizons contain reddish-brown mottles and
concretions, which indicate a segregation of iron.

To summarize the more important processes in horizon
differentiation in the soils of this survey area are the leach-
ing of bases, the translocation of silicate clay, and the
oxidation or reduction of iron. -

Classification of Soils

Classification consists of an orderly grouping of defined
kinds of soils into classes in a system designed to make it
easier to remember Soils and their characteristics and in-
terrelationships. €lassification also helps to organize and
apply results of experience and research to areas ranging
from plots of several acres to tracts covering millions of
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zoquare miies. The defined kinds of soiis are piaced in nar-
row classes tor use in detalled soll surveys and for
application of knowledge within farms and rfelds. The
large number of narrow ciasses are then grouped in pro-
uressively fewer and broader classes in higher categories
0 that information can ve applied to larger areas, such
15 countries and continents,

The current system or classirving soiis was adapted for
weneral uze by the National Cooperative Soil Survey in
1065, This system is under continual study. Readers inter-
zsted in developments of this system should searcn the lat-
st literature available (3.6).

"nder the current system of classifving <oils (), all
soils are placed in six categories. Beginning with the most
inclusive. these categories are the order, the suborder. the
areat aroup. the subgroup, the family, and the series. The
criteria used as a basis for classification in this syvstem are
observable or measuraple properties. Thie properties arc
ciiosen so that soils of similar mode of origin are orouped
rngether,

In table 7 the soil series of Carroll and Haralson Coun-
ries are nideed i1 some of the ciaszes of the enrrent svstem.

The craszes i the current svstem are vriety dviined in
:he following paragrapns.

Orper:  Ten soll orders are recogmized in tie current
svstem. They are Entisols. Vertisois. Inceptisols. Aridisols,
Mollisols. Spodosois. Alfisols. Ultisols, Oxisols. and Histo-
sois. The properties used to differentiate the soii orders are
those that tend to give broad climatic grouping of soils.
Two exceptions are Entisols and Histosols, which occur in
manyv different climaces.

Table 7 shows that the four orders recognized in Carroil
and Haralson Counties are the Entisols, Inceptisols, Alfi-
sols, and Ultisols. IEntisols are recent mineral soils that do
not have genetic lorizons or have only the beginning of
such horizons.

Inceptisols are mineral soils in which genetic horizons
have started to develop. Their name is derived from the
Latin word inceptum, which means beginning.

\\lfisols are minerals soils that have an illuvial horizon
in which sienificant amounts of clay minerals have accu-
mulated and in which base saturation is more than 35 per-

sent at a depth of 30 Inches pelow the top of the clay-
enriched horizon.

Ultisois are minerai soiis that have a clay-enriched B
horizon with a base saturation of less than 35 percent at a
lepth of 30 inches below the top of the clay-enriched hori-
~on. Mineraj soils are also Ultisols i they have a fragipan
in a clav-enriched horizon that has a base saturation of
less than 33 percent at a depth ot 30 inches below the top
ot the pan. Most of the soiis in this survev area are Ultisols.

SUBORDER: [uach order 1s subdivided into suborders,
primarily on the basis of those soil characteristics that
seem to prociuce classes with the greacest genetic similarity.
The suborders narrow the broad climatic range permitted
in the orders. The soil properties used to separate-sub-
orders are mainly those that retiect either the presence or
avsence of waterlogging, or soil differences resuiting from
the climate or vegetation. The names of suborders have
two svilables. The last syilable indicates the order. An ex-
ample is Udule (Fd. meaning of humid climates, and ult
trom Ultisol. Suborders are not given in table 7, because
the last two svilables of the subgroup name the suborder.

(yreaT trrour. Soil suborders are separated into great
sroups according to the presence or absence of genetic
horizons and the arrangement or these iorizons. The
horizons used to make separations are those in which clay,
iron, or humus have accumulated or those that have pans
that interfere with the growth of roots or the movement
ot water. The features used are the self-mulching proper-
ties of clay, soil temperature, major differences in chemical
composition (mainly calcium, magnesium, sodium, and
potassiumj, and the like. The names of great groups have
three or four svilables and are made by adding a prefix
to the name of the suborder. An exam(i)le is Hapludult
(Hapl. meaning simple; ud. for humid; and ult, from
Ultisol). The great group is not shown separately in
table 7, Lecause it is the last word of the name of the.
subgroup.

Suscrour: Great groups are subdivided into sub-
groups, one representing the central (typic) segment of
a group and others. called intergrades. that have proper-
ties of one great group and also one or more properties
of another great group. suborder, or order. Subgroups

TaBLE 7.—lassinication of soil sertes in Carroll and Haralson Counties. Ga., according to the current system of classification?

Series ] Family Subgroup Order
Augusta. ... _._.._ ! Fine-loamy, mixed. thermic._ ... _ . __-.__ ' Aeric Ochraquuits_ ... ... __..._.. l Ultisols.
Buncombe_____.__. _._.. © Mixed, thermic_ .. e i Typic Udipsamments_ .. __._._.__.._._. , Entlso!s.
Chewacla.__._..__._.__. . Fine-loamy, mixed, thermic_ .. _ .. ___._..___ | Aquic Fluventic Dystrochrepts._...... i Inceptisols.
Congaree. ... ._...__.._.. . Fine-loamy, mixed, nonacid. thermie___.___.._._ I Typie Udifluvents..__ ... ___..__.... i Entisols.
Davidson................ Clavey, kaolinitie. thermic___ . ______ . _____.-__ I Rhodic Paleudults. . ... . ______.._.. | Ultisola.
Grover__ ... ___.______._. Fine-loamy, micaceous. thermic_ ___.____._.._._. | Tvpic Hapludults_ - ... .. ___________ . Ultisols,
Hulett. ... oo ... Clayey, kaolinitic, thermie___.____________.__.. ! Typic Hapludults_ - ... ___.__.__. i Ultisols
Iredell . . _ ... ___._ Fine, montmorillonitic. thermic_ . _________._..: Vertic Hapludalfs__.____________.__. . Alfisols
Touisa. ... ..o ... Loamyv, micaceous. thermic. shallow . . _____.___. Ruptic Ultic' Dvstrochrepts.__._.____._! Inceptisols.
Louisbure_ ... _._.__.. Coarse-loamv, mixed, thermic. .. ___._ .- ___ . Ruptic Ultic Dystrochrepts_ .. _....._, Incgptlsols.
Madison__ ... .._____... Clavey, kaolinitic. thermic_ ... .o .. __ .. _..___ * Typie Hapludults_ - . .- _____.____..._. . Ultisols.
Masada_. .. __._____ Fine-loamyv, mixed, thermic__._.._...._......... Tvpic Hapludults______ ... e . Ultisols.
Musella o oo oo Fine-loamy, mixed, thermic._ .. ... .o .--_. : Typic Rhodudults_ ... ... ._.__ i Ultisois
Tallapoosa___._.._______. Loamy, micaceous, thermic, shallow._______.__ ; Ochreptic Hapludults_...._..._._.... ; Ultisols.
Wilkes. oo Loamy, mixed. thermic, shallow___ . _____._.___. | Typic Hapludalfs._.................. Alfisols.
Worsham._ - _._........... Clayey, mixed, thermic. .- oeooomoeooonan- ! Typic Ochraquults. oo ... ____.__ . Ultisols.

! Placement of some series in the current system of classification.

becomes available.

particularly in families. may change as more precise information
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.may aiso be made in those instances where soil properties
intergrade outside or the range of any other great group,
suborder. or order. The names or subgroups are derived
by placing one or more adjectives before the name ot the
great group. An exampie 1s Typic Hapludult (a typical
Hapludult).

Faamwy. Families are separated within a subgroup
primariy on the basis of properties important to the
growth of plants or behavior or soils where used for
#ngineering. .\mong the properties considered are texture,
mineralogy, reaction. soii temperature. permeability, thick-
ness ot horizons, and consistence. A family name consists
ot a serles of adjectives preceding the subgroup name.
The adjectives are the ciass names for texture. mineralogy,
and so on that are used to designate the family. An ex-
ample is the clayey, kaolinitic. thermic family of some
Tvpic Hapludults.

Sertes:  The series is a group of soils that have major
norizons-that, except for texture of surface laver, are sim-
tlar in important characteristics and in arrangement in
the protile. Soil sertes are named for a ceographic location
near the pilace wiere that series was first observed and
napped.

General Nature of the Area

_ Discussed in this section for Carroll and Haralson Coun-
ties are organization and settlement, transportation and
markets, industries, climate, geology, physiography, and
drainage,water supply. and farming. The figures for pop-
ulation and the statistics on farming are from reports of
the U.S. Bureau of the Census.

Organization and Settlement

Carroll County was organized in 1826 and originally
consisted of all the land between the Chattahoochee River
on the east. the Alabama State line on the west. and the
Cherokee Indian Nation on the north. This land was ob-
tained from the Creek Indians bv the Treatv of 1825 at
Indian S_prings. Parts of the land have been cut off from
Carroil County at different times to form Heard, Troup,
Douglas, and Haralson Counties.

Haraison County was organized in 1856 from a part
of Carroil County and land ceded to the UJ.S. Government
by the Cherokee Indians.

Early settlers in this area arrived in the 1820°s from the
eastern part of Georgia and from Virginia and the Caro-
linas. Early farming consisted of growing corn, wheat,
and barley and raising cattle, logs, chickens, and sheep
for home use or for trading.

The population of the two counties was 48,775 in 1950
and 50.994 in 1960. About 60 percent of the population
is rural.

Carrollton. the largest town and the county seat of
("arroll County, had a population of 10,973 in 1960. Bu-
chanan, the county seat of Haraison County, had a popu-
lation of 753 in 1960. Other towns in the survey area are
Bowdon, Villa Rica, Roopville. Temple, Mount Zion, and
Whitesburg in Carroll County and Bremen and Tallapoosa
in Haralson County.

Transportation and Markets

U.S. Highway No. 7§ runs from east to west through
the area, and U.S. Highway No. 27 runs from north to
south, State Routes 3. 16, 61, 100. 101, 113, 120, and 166
also serve the two counties. All of these highways and
manv ot the county roads are paved. Most of the other
roads are surfaced with sandy or gravelly materials and
are used throughout the vear. In the future. Interstate
Highwav No. 20 will roughly parailel U.S. Highway No.
78 between Atlanta and Birmingham, Ala.

Two main railroads serve these two counties. The main
line of one of these railroads runs between Atlanta and
Birmingham. :\la., and the other runs from Chattanooga,
Tenn.. to Macon and Columbus. Ga. Bus service is available
to and from the towns of Carrollton, Villa Rica, Temple,
Bremen, and Tallapoosa. Trucklines serve all the towns.

Markets tor grain, cotton. hav, pulpwood. and lumber
are available in the area. The State Farmers Market in
Atlanta is an outlet for vegetables. melons, fruits, and
other produce. Livestock auction barns are located in Car-
rolliton. La (Grange, \tlanta. and Rome. Carrollton has a
poultry processing pianc. o meat nrocessing plants. and a
plant processing «alry products.

Industries

Manuracturing is diversified among 70 plants in the
survey area. Products manufactured or processed in the
two counties include copper and aluminum wire and cable,
men’s clothing, hosiery, shoes. auto parts, stainless steel
tubing, latex. chemicals, concrete products, frozen foods,
meat. dairy, and poultry products. lumber, printed cloth,
and other textile products.

In 1964 approximately 9,670 people were employed in
industry. Textile, garment. and heavy metal plants em-
ployed the most workers. Many of the jobs are filled by
part-time farmers and people who live in rural areas and
commute daily.

The Climate of Carroll and Haralson Counties *

In Carroll and Haralson Counties the climate is influ-
enced by the elevation of the survey area. the higher
mountains to the north, and the Gulf of Mexico to the
south. Tliese tactors moderate both summer and winter
temperatures and cause ample precipitation that is usually
well distributed throughout the year. Table 8 provides
data on the temperatures and precipitation in these two
counties. The probabilities of the last freezing tempera-
tures in spring and the first in fall are given in table 9.

Elevation within the two counties roughly ranges from
700 to 1,600 feet above sea level. but the higher mountains
in the northern part of Georgia are a partial barrier to
the cold air that flows southward during winter. Because
of this barrier, the cold air is usually considerably modi-
fied when it reaches the survey area. Freezing occurs early
in the morning on slightly more than half of the days from
mid-November to mid-March, but the temperature is as
low as 20° F. only 10 to 15 times during an average win-

*Prepared hy Horace 8. CABTER, State climatologist, T.S.

Weather Bureau, Athens. Ga.
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:r, Temperatures below zero have been observed in the
orehern part of Haraison County but are very rare in
ae southern part of Carroil (,ounw The hilly terrain
ften causes large differences in minimum temperatures
rithin short distances. On clear. still nights, air cooied by

-wilation drains down the hills into vailevs and other jow
reas and collects in pocisets of cold air. The extreme mini-
aum temperature in the valleys may be 10° to 15° lower
han that on the surrounding siopes. Cold pociets or air
e important 1n the selectlon of sites for certain crops
nd orchards and in scheduling spring planting.

The Ireeze-iree growing period normaliv extends from
-ariy in Apriito late in October and averages slightly more
han =00 days. The length of this period varies consider-
iy between the northern part of Haralson County and
ne southern part of Carroil County. It also varies con-
.iderably according to local terrain and exposure.
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In this survev area summer temperatures are more
pleasant than cthose in lower areas to the south and
east. Temperatures 1n the afiernoon reach or exceed
40° on about half of the days in June, July, and August.
.\ temperature ot 100°, however, occurs in only about 1
vear in 5. ‘Because of elevation, temperatures are even
more comfortable at night. Ea,rlv in the morning the
remperature.is usuaily in \ the sixties throughout the sum-
mer. The average minimum temperature for the three
months in summer is slightly higher than 65°. :
Precipitation averages about 31 inches per year. Usually
rhe wettest period is eariy in spring, and the driest is in
fall. March is the oniy month that averages more than
i inches. and oniy October averages less than 3 inches.
Precipitation during the cool period is usually associated -
with large, iow-pressure storm centers and weanher fronts.
Slow-moving ulr masses cometimes bring prolonged

TuBLE 3.—Temperature and preeipitation duta tor Carroll and Haralson Counties, Ga.

Temperature

Precipitation

2 vears In 1V will have I vearin 10 will have—

a4t least ¢ davs with—

Month Average Average Average \
N daily daily’ Maximum Minimum monthly - ;
i maximum linimum  tomperature | temperature | total !
i i equal to aquad to | © Less than— - More than—
D - T ; or higher nr lower ! ;
i than— than— il
B 3 F. ' s F : o p . o p, ! Inches ( Inches ‘ Inches
Januarv__ ... ... PO R, ! 54.2 | 32,4 | 71 15 5. 08 1.9 7.9
Febmarv ......................... : 38.2 | 3403 ) 73 18 5.29 2.0 31
Mareh_ ... .. iaallas ' 654.0 | 39.7 S0 25 6. 08 2.6 9.7
ADEib. oo ! THE L 1%, 6 86 - 33 5. 38 1.6 8.1
Mav. ol 82,5 i 35.9 1 91 | 13 3. 33 1.0 6.6
Jume. .ol N7.9 64,0 | 96 | 54 3.97 20! 7.2
Jubvo il 89, 2 | 66.7 ! a6 | 60 5.09 2.3 | 8.6
AUQUST. L. il 89, 2 63, 4 1 96 | 58 3.87‘ L8} 7.4
SOOI - - o o e, S3.6 i H0. 1 | 93 | 30 3.28 .S 6. 5
ctober. . e, 5.0 107 S6 | 31 2.20 ) .3 6.5
N OVeMbDer . - o o e 54, 0 i 37.9 w7 23 3.25 ) 1.1 5.8
December. oo oo i 55. 4 i 331 ’ 701 17 ) $. 511 1.9 3.9
Year. o e, 73.0 | 18. 9 98 ! 12 | 31.34 1L.9 l 62 8
|
TABLE 9.—Drobabilities of last freezing temperature in spring and first freezing temperature in fall
. Dates for given probability at temperatures of—
) Probability '
N 24 F. ! 28° F. ! . 32°F.
- . B - - , | i
Spring: - . i
| vear in 10 later than.. ... e e e . ____.' March 27 _April 10 April 20
2vearsin 10later than - .. . ... ______ .. .. ... _...-..... March22 March 30 | April 14
Syvearsin 10later than .. ... L. L ... .. _._...... March 3 i Maroh 23 ' April 8
Fall: o - : - f i
) 1 vear in 10 earlier than. o .o ... Novempoer 1 " October 25 October 18
_2vearsin 10 earlier than. .. -.__. November 9 '~QOctober 30 - October 22
November ¢ + October 30

5 years-in 10 earlier than- - .. ... ____.___________._._.

___________ i November 15 ~ .
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periods or steady raintall to the area. In contrast. most
precipitation during the warm period comes in afternoon
showers that usuaily do not last long. But these summer
showers are sometimes intense and cause considerable ero-
sion. Althougn the amount ot rainfall is generaily adequate
for farming and other uses, dry spells of two or more
weeks occur during most vears. Formnatelv. these spells
are more frequent late in summer and in fail after most
major crops have been harvested. Light snow 1alls during
most winters but seidom accumulates on the ground.

Thunderstorms usnally occur on about 50 davs a vear.
They may occur during any month but are more frequent
in spring and summer. Hail and damaging winds occur
occasionally with some of the more severe storms.

The average monthly relative humidity ranges from 30
to 90 percent early in the morning and from 30 to 60
percent early in the afternoon. Humidity is usually higher
late in summer and in fall and is lower in spring.

The prevailing wind is usually from north to north-
west from fall to spring and is variable to southerly in
summer. Average velocity ranges from about 11 miles per
hour from January through March to slightly more than
T miles per hour in Julv and August.

Geology, Physiography, and Drainage

Carroil and Haraison Counties lie within the Pied-
mont Plateau. About 85 percent of the two counties is
underlain by schist, phyllite. biotite gneiss. and other
meta.mor hic rocks (2). The remaining 15 percent is under-
lain by Augen gneiss. granite gneiss. hornblende gneiss.
and other igneous rocks.

The elevation of the survey area ranges from 700 to
about 1,600 feet above sea level. One of the highest eleva-
tions is ‘Blackjack Mountain, 1,550 feet. The lowest eleva-
tion is where the Chattahoochee River leaves Carroll
Countv. The elevation ranges from 1.000 to 1.600 feet in
the uplands and from 700 to 1,000 feet in the bottom lands.
In the bottom lands the soils are nearly level and generally
narrow. In most of the uplands the soils are gently sloping

or rolling, but some soils along dr'una.cew'ws are strongly
sloping.

The Chattahoochee River fiows southwesterly along the
southeastern edge ot Carroll County and drains 25 percent
of the survey area. The Little Twllapoosm River roughly
parallels the Chattahoochee River and drains most ot
Carroll County and 40 percent of the total survev area.
The Tallapoosa River flows southwesterly. It drains .the
largest part of Haralson County and about 35 percent of
the two counties.

| Water Supply

The rivers and streams of the survey area are ex-
cellent sources of water for towns, industries, and irriga-
tion, but on most farms. shallow wells are dug to provide
water for domestic use. These wells commonlv vieid 2 to

5 gallons of water per minute and are less than 60 feet

deep Drilled weils are repiacing dug wells for many rural
homes. These drilled weils are commonly 6 or 8 inches in
diameter and 100 to 250 feet deep. They generally vield
6 to 10 gallons of water per minute.

About 700 farm ponds are in the two counties, and they
are used for watering livestock and poultry, for irrigation.
wnd for fishing and other recreation.

The water table is generally highest in April and May
and lowest in October and November. Contrary to popular
belief, it is not falling each successive yvear, except in a
few smail areas. Where the water table falls in a large
area, this fall probably is caused by a decrease in the
amount of raintall in the area.

Farming

The total land area of Carroil and Haralson Counties
is 499.200 acres, and of this area. 214,421 acres was in
farms, according to the 1964 Census of Agriculture. The
total number ot farms was 1,993. The average-sized farm
was about 115 acres. Farms averaging 50 acres or less num-
bered 1,161, and farms averaging from 50 to 200 acres per
farm numbered 70.

In recent vears a significant change in land use has been
from crops to pasture, woodland. or homesites. Pulpwood
companies have ncquired 60.191 acres in the area and
I Jlanted the open iand to forest. In 1964. the Bureau ot the
(“ensus reported 20.037 acres in crops, ¥2.831 in improvec
pasture, and 102.641 acres 1n woods.

According to the 1939 Census of Agriculture, there were
1,085 acres planted to cotton. but according to local sources,
bv 1968 the area in cotton had been reduced to 563 acres.
The diverted acreage has ben planted largely to improved
pasture. The principal crop in 1968 was corn, and its area
was about 10.000 acres.

According to a count by the local county agents. on
January 1, 1966. there were 25,700 cattle on farms in Car-
roll and Haralson Counties. ) .

Literature Cited -

" (1) AMERICAN ASSOCIATION OF STATE HIGHWAY OFFICIALS.

1061. STANDARD SPECIFICATIONS FOR HIGHWAY MATERIALS
AND METHODS OF SAMPLING AND TESTING. Ed. S, 2
v., illus., Washington. D.C.
(2) GEORaIA DivisiON oF MINES. MINING AND GEOLOGY.
1939. GEOLOGIC MAP OF GEORGIA. [Irepared by Ga. Div. or
Mines, Mining and Geol., in cooperation with the
U.S. Dept. of Int., Geol. Survey, 1 p.
(3) SimonsgoN, Roxy W. R
’ 1062. SOIL CLASSIFICATION IN THE UNITED STATES. Sci. 13¢ :
1027-1034.
(4) UNITED STATES DEPARTMENT OF AGRICULTURE.
1929. VOLUME. YIELD, AND S8TAND TABLES FOR BECOND-GROWTH
SOUTHERN PINES. Mise. Publ. 50, 202 pp. Washing-
ton, D.C. [Now out of print.]

(5)

1951. sorL SURVEY MANUAL. U.S. Dept. of Agr. Handb. No.
18, 503 pp., illus. ~ - -
(6) — e T )
: 1960. SOIL CLASSIFICATION. A COMPREHENSBIVE SYSTEM, 7TH
265 pp., illus. [Supplement issued

APPROXIMATION.
in March 1967.]

MANAGEMENT AND INVENTORY OF SOUTHERN HARDWOODS.
U.S. Dept.-of Agr. Handb. No. 181, 102 pp., illus.
(8) WATERWAYS EXPERIMENT STATION. CORPS OF ENGINEERS.
1953. UNIFIED SOIL CLASSIFICATION SYSTEM. Tech. Memo.
3-357. 2 v. and app. ,.ulus - B

1960.




L. RROLL ANL

rlossary

«cudity ¢ see Reaction .

rgregate. soil. Many nne particles held in a single mass or cluster.
ek as a clod, crumb, block. or prism.

iluvium. >vuil material. such as sand. silt. or ciay, that has been
leposited on land by streams.

vatlable water capacity, The capacity of a soil to hold warter in
o form available to piants. Awount of moisture held in svii
herween neid capacity, or about one-third atmospbere or ten-
s1on. abd the wilring coermicient. or about 15 atmospberes uf
rension.

edrock. The solid rock that underlies the soil and other uncon-
soiidated material or that is exposed at the surrace.

lay. As a soil separate, the mineral soil particles less than u.uu2
:ntilimeter in diameter. As a soil texrural class, soil material
that is 40 percent or more clay, less than 45 percent sand. and
{ess than 40 percent silt.

oncretlons. urains. peilets. or nodules of various sizes. shapes.
and colurs consisting of concentrations of compounds. or of
some =01 grains cemented together. The composition or =ome
concretions 1~ unlike that ot the surrounding soil. Caleinm
arbonate and iron oxide are exampies or materiat commoniy
Jound in coucretions.

‘vnsistence. s0il. The feel of the ~oil and the ease wirth which n
'ump cuan be crushed by the hdngers. Terms commoniy u~cd
*o ddescribe consistence dre—

" ase—Nunconerent: wiil not hoid tozether in 1 mass.
Cotable.—3When wolst, ¢rusnes eilsliv under centie pressure be-
cveen thumb and forennger and cuan be pressed togoecher

S1Lo a lump.
Jtrm.—\When moist. crushes under moderate pressure berween
rhumb aund forennger, but resistance is distinetly noriceable,

lastic.—\Vhen wer, readily deformed by moderate pressure bnc
can be pressed into a tump: will form a “wire” when rolled
Lbetween thumb and forefinwzer.

Sticky.—When wer, adheres to other muterial. and tends to
stretch somewhat and puil apart, rather than to puli free
from other murterial.

Hard.—When dry, moderately resistant to pressure:
broken with difficulty between thumb and foretinzer.

Soft.—\When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—IIard and brittle; little affected by moistening.

‘rosion. The wearing away of the land surface by wind. running
water, and other geological agents.

“ertility, soil. The quality of a soil that enables it to provide com-
pounds. in adequate amounts and in proper balance, for the
zrowth of specitied plants. when other growth factors. such
as light, moisture. temperacure. and the physical condition (or
tilth) of the soil, are favorable.

‘irst bottom. The normai tiood piain of a stream. subject to fre-
nuent or occasional flooding.

‘lood plain., Nearty level land. cousisting of stream sediments.
that borders a stream and is subject to Hooding unless pro-
tected artiticially. .

‘ragipan. A dJdense. brittle subsurface horizon that is very low in
arganic matter and clay but rich in silt or very- ine sand.
The layer seems to be cemented when it is dry, is hard or
very hard, aod has a high bulk density in comparison with
the horizon or horizons above it. When moist. the fragipan
tends to rupture suddenly if pressure is applied. rather thar
to deform slowly. The layer is generally mottled. is siowly
or very slowly permeable to water. and has tew or many
bleached fracture planes that form polygons. Fragipans are
a few inches to several feet thick; they generally occur below
the B horizon. 15 to 40 inches below the surface.

‘leyed seil. A soil in which waterlogging and lack of oxygen have
caused the material in one or more horizons to be neutral gray
in color. The term ‘gleyed” is applied to soil horizons with
vellow and gray mottles caused by intermittent waterlogging.

Horizon. soil. A layer of soil, approximately parailel to the surrace.
that has distinet characteristics produced by soil-forming
processes. These are the major horizons:

3 horizon.—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

can e
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.4 horizon.~—~The minerai horizon uat the surrace or just below
an v horizon. This bhorizon is the one in which living
urganisms are most active and therefore is marked by the
accumuiation of humus. The horizon may have lost one
or more oI soluble salts, clay, and sesquioxides (iron and
aluminum oxides).

B horizon.~—The mineral horizon below an A horizon. The B
horizon is in part a layer of change rrom the overiying A
to the underiving ¢ horizon. The B horizon also has dis-
tinetive chiaractreristics cuaused (1) by accumulation of clay,
sesquioxides. Lumus. or some colnbination or these: (2)
prismatic or plocky structure: (3) redder or stronger colors
than the A horizon: or (4) some combination or these. Com-
bined A and B horizons are usuaily cailed the soium. or
irue soil. If a soil lacks a B horizon. the A horizon aione
is the solum.

U horizon.—{he weathered rock material, or substratum. imme-
Jdiately beneath the soium. In most soils this material is
presumed to be like that from which the overlying horizons
were formed. [f the material is known to be different from
that in the solum. 4 Roman numeral precedes the letter C.

12 lawer.— onsolidated rock beneath the soil. The rock usually
underlies a2 U horizon but may be immediately beneath an
A ur B horizoa.

[gneous rock. RRock that has been formed by the cooling of molten

minerat muaterial. [xamples: Granite. syenite, diorite, and

rabbro.

Infiltration rate. The rate at which witer penecrates the surrace or

the soli at ans given instant, usuatly exypressed in inches per
hour. 1t wmay ve timited either by rne intltration cuapacity ot the
s0il or by rhe rate at which wuter 1s applled to the surrace
soil.

Leaching. ‘flie removal of soluble materials from soils or other

material by percolating water.

Metamorphic rock. Rocks of any orizin that have been completely

changed physically by lheat. pressure. and movement. Such
rocks are pearly always crystalline.

Morphology, soil. The makeup of the soil. including the texture,

structure, consistence. color. and other physical. mineraiogical,
and biological properties of the various horizons of the soil
protile.

Mottied. Irrezularliy marked with spots of different colors that

vary in number and size. Mottling in soils usually indicates.
poor aeration and lack of drainage. Descriptive terms gre as
follows: .\bundance—jcwo, common. and many; size—fine,

medium. and coarsc: and contrast—/aint, digtinct, and promi- -

nent. The size measurements are these: jine, less than 5 mil-
limeters (about (.2 inch) .in diameter along the greatest
dimension: medium, ranging from 5 millimeters to 13 mil-
limeters tabout V.2 to V.4 inch) in diameter alung the zreatest
dimension: and coarse. nore than 15 millimeters tabout 0.6
inch) in diameter along the greatest dimension.

Parent material. The horizon of weathered rock or partly weathered

soil material from which soil has formed : horizon C in the soil
profile. . .

Ped. An individual natural «oil aggregate. such as a crumb, a prism,

or a block. in contrast to a clod.

Permeability, soil. The quality of a soil horizon that enables water

or air to move through it. Terms used to describe permeability
are as follows: TVery slow, slow. moderately slow. moderate,
moderately rapid, rapid, and very rapid.

Plowed layer. The soil ordinarily moved in tillage; equivalent to

surface soil. .

Profile, soil. A vertical section of the soil through all its horizons

and extending into the parent material. See Horizon, soil.

Reaction. soil. The degree of acidity or alkalinity of a-soil, -ex-

pressed in pH values and in words as follows:

.- pH pH
Extremelv acid-._. Delow 4.5 Mildly alkaline_._- 7.4 to 7.8
Very strongly acid. 4.5 to 5.0 Moderately
Strongly acido____ 5.1 to 5.5 alkaline ___-._. 7.9 to 84
Medium acid.____ 5.6 to 6.0 Strongly alkaline._ 3.5 to 9.0
Slightly acid-._.__. 6.1 to 6.5 Very- strongly -~ -
Neutral «.—_____-. 6.6 to 7.3 “alkaline ._.____ 9.1 and

: - ) - higher
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publication is intendod as a conveniont .ummJy of emnpirical relationships, working guides, and inaps, useful
in practicsl probl requiring rainfall frequency datg. It is an oulgrowth of several previous Weatlier Bureau
publications on this subject prepared under the direction of the suthor and contains an expansion and generalization
of the ideas and results in earlicr pspers. This work has heen supported aud financed by the Soil Conservation Servico,
Depurtment of Agriculture, to provide materisl for use in developing plsnuing and dosign criteris for the Watershed
Protection and Flood Prevention program (P.1.. 868, 834 Congress and ss sinended).

Tho paper is divided into two parta. The first part presents the rainfull auslyses  licluded sre inessures of the
quality of the various relationships, comparisons with pravious works of & similar nature, numetical exsmples, discus-
sions of tho limitations of the results, transformation from point Lo aresl frequency, and sessonsl varistion. The second
part presents 49 reinfull froquency inaps bused on a comprehensive snd integratod collection of up-to-dule statistics,
sovernl related inaps, and scusonal varistion disgrams. The ruinfall frequency (isopluvisl) mape srs for selocted
dusations from 30 minutes Lo 24 hours and return periods from | to 100 years,

PREFACE
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HALLIBURTON NUS
ENVIRONMENTAL CORPORATION TELECON NOTE

CONTROL NO. 2738 DATE: 2/26/93 ’ TIME: 1530

DISTRIBUTION:

File: (GA Power, Wansley Steam Plant)

BETWEEN: Don Holder OF: GA Power PHONE: (404)526-7778

AND: Steve Petrides, Halliburton NUS

DISCUSSION:
Mr. Holder updated me with the following information concerning GA Power, Plant Wansley:
. The plantis still operating and has since 1976 and will continue for another 40 years

° The number of workers at the site probably hasn’t changed that much in the last 3 years and is
probably still around 325

' The ownership history has not changed and is still owned jointly by GA Power, Oglethorpe Power
Municipal Electric Authority of GA and the city of Dalton, Georgia

) The RCRA status has not changed and is still classified as a generator.
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EXECUTIVE SUMMARY

The Georgia Power, Wansley Steam Electric Generating Station is located east of Highway 27 off of
Friendship Road along the Carrotl County and Heard County border (Figure 1). The piant property

covers approximately 5,225 acres.

The plant is currently active and began operations in 1976 (Refs. 1, 2). The plant has always been
operated by Georgia Power; although, the plant is jointly owned by Georgia Power Company,
Oglethorpe Power Corporation, the Municipal Electric Authority of Georgia and the city of Daiton,

Georgia (Ref. 2).

The primary objective of plant operations is generating electricity by boiling water in large tanks in
order to produce steam that turns turbines that generate electricity (Ref. 2). Coal and/or oil is used as

fuel to boil the water (Ref. 2).

The facility is located within the Piedmont physiographic province. Geologic units that underlie the
property consist of a surficial residual soil layer resting upon crystatline bedrock consisting of
amphibolite, hornblende, and biotite gneisses. The residuum and the underlying crystalline rock
contain the unconfined (surficial) aquifer which is the aquifer of concern in the study area.
Groundwater occurrence in the crystalline rock is limited to secondary porosity openings such as joints
and fractures; whereas, groundwater within the residuum is present in the intergranular pore spaces

in the soil.

The groundwater pathway is of primary concern at Georgia Power. The unconfined crystalline rock
aquifer is the aquifer of concern in the study area. Approximately 1,553 residents in the study area
obtain water from private wells completed in this aquifer. The surface water pathway is also of
concern because recreational boating and fishing are common activities in waters onsite (except for
the Ash Pond and effluent) and downstream. The onsite exposure pathway is a concern due to the
number of employees (approximately 325) working at the facility. The air exposure pathway is of

limited concern due to the facility’s rural setting.

The sampling investigation consisted of the collection of 33 environmental samples: two surface soil
samples, six subsurface soil samples, four groundwater samples, ten surface water samples, and

eleven sediment samples.




Organic analysis identified presumptive evidence of the presence of Trichlorotrifluoroethane in
estimated concentrations in subsurface soils and. sediments throughout much of the study area.
Trichlorotrifluoroethane is a volatile compound that is commonly used as a degreasing soivent and an
insulating fluid in transformers. Polynuciear aromatic compounds (PNAs) were identified
(presumptive and estimated) in sediment samples coliected from the two Coal Pile Run-off Ponds as
well as the Ash Pond. These may be attributable to creosote from nearby railroad tracks or the coal
used at the facility. Presumptive evidence of petroleum product was also indicated in sediment
samples. Also, elevated levels of pesticides were identified in sediment samples collected from the

Coal Pile Run-off Ponds as well as in the Ash Pond.

Inorganic analytes were identified as elevated in surface soils, subsurface soiis, groundwater, surface
water, and sediment sampies. Since the groundwater and surface water pathways are of the greatest
concern in this investigation the most notable findings were identified in groundwater and surface
water samples. Chromium (7 times control) and lead (12 times controi) were detected in the
groundwater sample collected near the Ash Pond. Chromium (14 times control) was also detected in
a groundwater sampie collected near the Cooling Water Retention Pond. Some of the groundwater
samples collected during the field investigation contained levels which exceeded the Maximum

Contaminant Levels (MCLs) for primary drinking water standards for chromium, lead, and nickel.

Some of the surface water samples collected contained elevated levels of aluminum, barium, calcium,
iron, manganese, potassium, sodium, and vanadium. Also,Maximum Contamination Levels (MCLs) for

primary drinking water standards were reached or exceeded for nickel and selenium.

Considering the number of groundwater targets in the area as well as surface water and onsite

exposure targets, it is recommended that this facility be evaiuated using the HRS (effective March 14,

1991).



1.0 INTRODUCTION

The HALLIBURTON NUS Environmental Corporation Region 4 Fieid Investigation Team (FIT) was
tasked by the U.S. Environmental Protection Agency (EPA), Waste Management Division ta conduct a
Site Inspection (Sl) at the Georgia Power Wansiey in Roopville, Heard County, Georgia.. The
investigation was performed under the authority of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) and the Superfund Amendments and
Reauthorization Act of 1986 (SARA). The task was performed to sati#y the requirements stated in
Technical Directive Document (TDD) number F4-8909-62. The fieid investigation was conducted the
week of September 17, 1990.

1.1 OBJECTIVES

The objectives of this inspection were to determine the nature of contaminants present at the site
and to determine if a release of these substances has occurred or may occur. Further, this inspection
sought to determine the possible pathways by which contamination couid migrate from the site and
the populations and environments it would potentiaily affect. Through these objectives, a
recommendation was made regarding future activities at the site.

1.2 SCOPE OF WORK

The objectives were achieved through the completion of a number of specific tasks. These activities

were to:
¢ Obtain and review relevant background materials.
® Obtaininformation on tocal water systems.
e Determine location of and distance to nearest potable well.

e Evaluate target populations and environments associated with the groundwater, surface

water, air, and soil exposure pathways.




o Deveiop asite sketch.

® Coliect environmental sampies.




2.2 SITE DESCRIPTION
2.2.1 Site Features

As previously mentioned, the piant property occupies approximately 5,225 acres and employs
approximately 325 peopte (Ref. 1). The property is bounded on the northern and western sides by
wooded areas and the southern and eastern sides by wooded areas and the Chattahoochee River
(Appendix A). There are two large lakes iocated approximately one-third of a miie northwest of the
power plant. These lakes are both elongated southwest to northeast and are separated by an earth
dike. Both of these lakes are supplied by numerous small feeder streams. The northeastern most of
these two lakes (known as the Storage Water Pond) is largely supplied water by Yellow Dirt Creek
which flows into the western end of the northern side of this lake. Yellow Dirt Creek also drains the
Storage Water Pond at the eastern end. Drainage from this water body empties into the nearby
Chattahoochee River. The southwestern most lake, known as the Ash Pond, is situated aimost due
west of the power plant and is used for both fly ash disposal and disposal of pretreated boiler
washings (Appendix A) (Refs. 1; 2; 7). The Ash Pond is basically a closed basin that is equipped with
an emergency spillway focated at the south-central end of the pond (Figure 2). The spiliway directs
overflow water southward via a concrete fined ditch to a retention pond located southwest of the
plant (Ref. 1). The Retention Pond is uniined and also receives cooling water discharge from the plant
{Ref. 1). Cooling water enters the Retention Pond from an unlined ditch from the eastern side of the
pond (Ref. 1). Water from the Retention Pond is released via a NPDES permitted (Permit No.
GA0024778) unlined ditch into the Chattahoochee River (Refs. 1; 2). Other notable features include.
two landfills that were used for construction debris disposal during building the piant. One of these
landfills, the Large Construction Landfill, is between 4 and 5 acres in size and is located south of the
Ash Pond (Figure 2, Ref. 1). The other construction landfill, the Small Construction Landfiil, occupies:
approximately 1 acre and is located south of the Storage Water Pond (Figure 2) (Ref. 1). Both of the
construction landfills are inactive and were covered with grass in 1980 (Ref. 1). There is a third landfill
located southeast of the Large Construction Landfill (Figure 2). This landfill, known as the Inert

Landfill, is active and has been used for disposai of inert materials since either 1983 or 1984 (Ref. 1).

There is a large coal pile iocated just north and adjacent to the power plant (Figure 2). Also, there are
smail unlined precipitation run-off ponds at the southwestern and northeastern ends of the coal pile.

There are also railroad tracks surrounding the coal pile (Figure 2).




2.0 SITE CHARACTERIZATION

2.1 SITE HISTORY

The Georgia Power, Wansley Steam Electric Generating Station is located east of Highway 27 off of
Friendship Road along the Carroil County and Heard County border (Figure 1). The plant property
covers approximately 5,225 acres, the majority of which is located in Heard County; however, there

are portions of the property which extend into Carroil County (Appendix A).

The plant is currently active and began operations in 1976 (Refs. 1, 2). The plant has always been
operated by Georgia Power; aithough, the plant is jointly owned by Georgia Power Company,
Oglethorpe Power Corporation, the Municipal Electric Authority of Georgia and the city of Dalton,

Georgia (Ref. 2).

The primary objective of plant operations is generating electricity by boiling water in iarge tanks in
order to produce steam that turns turbines that generate electricity (Ref. 2). Coal and/or oil is used as

fuel to boil the water (Ref. 2).

Wastes generated at the plant include fly ash from burning coal, washings from boiler cleanings, and
wastes generated from routine maintenance activities (Refs. 1, 2). Also, the facility at one time
utilized PCB transformers; however, these were reportedly "changed out” with updated non-PCB
type transformers and shipped to an authorized disposal faciiity (Ref. 1). Documentation of waste

disposal activities (for wastes other than fly ash) prior to 1980 are unavailable (Ref. 2).

Waste fly ash and the majority of boiler cieaning waste (after neutralization) is pumped via pipeline
into an unlined large lake known as the Ash Pond (Refs. 1; 2, Appendix A). Since 1980, all hazardous
waste disposal practices at the facility have been in compliance with the Georgia Rules for Hazardous

Waste Management (Ref. 2).

On November 18, 1980, the Georgia Power, Wansley Steam Electric Generating Station filed a RCRA
Part A application (EPA Form 3510-1) as a TSD fa&ility (Ref. 3). On August 15, 1983, the plant
withdrew the aforementioned RCRA permit in order to be reciassified as a generator only with
interim status (Ref. 4). However, it was later determined that the piant was a protective filer and
never actually needed Interim Status (Ref. 5). Currently, the facility is still classified as a generator

only (Refs. 1; 5).
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2.2.2  Waste Characteristics

Wastes generated at the facility include fly ash, boiler cleaning washings, and wastes generated from
miscellaneous maintenance activities (primarily painting) (Refs. 2, 3, 7). The vast majority of the waste
generated at the plant is fly ash. Inorganic constituents of fly ash typically include sodium, calcium,
magnesium, and iron and may contain various other inorganic ions (Refs. 8; 9). According to
40 CFR 261.4(b) (No. 4), neither the fly ash waste or the waste generated from boiler cleaning are
considered to be hazardous wastes (Refs. 10; 11). The types of hazardous wastes handled at the
power ptant, according to the Part A application that the facility filed, include halogenated and
non-halogenated solvents; carbon disulfide, phosphorothioic acid; acetone, 2-methyl benzenamine
hydrochloride; 2,6-dinitrotoluene; 1,1,1 trichloroethane, tetrachioroethene; formaidehyde; formic
acid; hydrofluoric acid; mercury; tetrachioromethane; methanol, phenol; toluene; and methyi ethyl
ketone (Refs. 10; 11, pp. 405-435; 12). Since 1980, these wastes have been drummed, temporarily
stored, and shipped to either Chemical Waste Management {(ALD000622464) or Safety Kleen
Corporation (GAD000823070) for disposal or reclamation (Refs. 10; 12). The ash and boiler washings,

as previously mentioned, are piped to the Ash Pond for disposal (Refs. 1; 2; 7).




3.0 REGIONAL POPULATIONS AND ENVIRONMENTS

31 POPULATION AND LAND USE

311 Demography

The Georgia Power, Wansiey Steam Electric Generating Station is located in a rural area in
northeastern Heard County, Georgia (Appendix A). Populiation within 0.5 mile is zero, and the
population within 1 mile is approximately 187 (68 homes x 2.75) (Ref. 13, Appendix A). The respective
populations from 1t0 2, 2 to 3, and 3 to 4 miles from the facility are 385 (140 x 2.75), 679 (247 x 2.75),
and 2,215 (Appendix A, Refs. 13; 14). The total population within 4 miles of the property is
approximately 3,466 (Appendix A, Refs. 13; 14). The residence nearest the property is located

approximately 0.5 mile north adjacent to Liberty Church Road (Appendix A).
3.1.2 Land Use

The majority of the land surrounding the facility is wooded (Appendix A). Historically, much of this
area has been utilized for farming; however, pulpwood companies have purchased a significant
number of these farms and have converted them into forest (Ref. 15, p. 59). There are no schools or
day-care centers in the vicinity of the power plant, and the nearest communities are present west and
north of the plant (Appendix A). The oniy communities within 4 miles of the power plant are
Glenioch, located approximately 1.5 miies west of plant property, and Lowell, which is located

approximately 2.5 miles to the north (Appendix A).

There are no federally-designated endangered species specifically known to be present within the
study area. However. four federaily-designated endangered species; the Florida panther (Felis
concolor coryi), the bald eagle (Haliaeetus loucocephalus), the Bachman's warbler (Vermivora
bachmanii), and the red-cockaded woodpecker (Picoides ( = Dendrocopos) borealis); have ranges that
include the study area (Ref. 16).




3.2 SURFACE WATER

3.21 Climatology

The climate in the study area is characterized by long and moderately hot summers and short, mild
winters (Ref. 15, p. 1). The areas normal annual precipitation is approximately 50 inches; and the net
annual rainfall is approxirﬁately 8 inches (Ref. 17, pp. 43, 63). The 2-year, 24-hour rainfall is
approximately 4 inches (Ref. 18, p. 95).

3.2.2 Overiand Drainage

There are three primary drainage pathways exiting the property (Appendix A). One of these
pathways originates at the Ash Pond. This route allows for overflow to exit the southern side of the
Ash Pond via a concrete lined ditch. This ditch leads to an unlined retention pond located southwest
of the power plant. This retention pond also receives cooling water discharge from the power plant.
The retention pond is drained by an unlined ditch (approximately 1,000 feet in iength) which empties
into the Chattahoochee River (Appendix A; Ref. 1). This pathway is monitored via a NPDES permit
(Refs. 1; 2).

Another major drainage system at the plant is centered at the Storage Water Pond (Appendix A). This
pond is fed by Yellow Dirt Creek which flows into the western end of the northern side of this pond
(Figure 2). This system is aiso drained by Yellow Dirt Creek at the eastern end of the pond (Figure 2).
Upon flowing out of the Storage Water Pond, Yellow Dirt Creek flows southward approximately 1.7

miles before entering the Chattahoochee River (Figure 2).

The remaining pathway consists of a small tributary of the Chattahoochee River located near the
southwestern end of the property (Figure 2). This tributary flows between the Large Construction
Landfill and the Inert Landfill (Figure 2). This pathway flows a maximum of 2 miles prior to reaching
the confluence with the Chattahoochee River (Appendix A). This pathway enters the Chattahoochee
River at the most downstream point compared to the other two aforementioned pathways (Figure 2).
From this confluence, the migratory pathway is completed along the Chattahoochee River

(Appendix A).

3.2.3 Potentially Affected Water Bodies

The only offsite body of water that could potentially be affected is the Chattahoochee River

(Appendix A). The Chattahoochee River as well as all onsite surface waters (other than the Ash Pond)



are utilized for recreational boating and fishing (Refs. 19; 20). The nearest downstream potable
intake is approximately 30 stream miles away and owned/operated by the city of LaGrange Water
Department (Ref. 20). There are no federaily designated endangered or threatened species identified

to be present along the surface water migratory pathway (Ref. 16).

33 GROUNDWATER

3.31 Hydrogeology

The Georgia Power - Plant Wansley facility is located in the Piedmont physiographic province and the
Piedmont Blue Ridge hydrogeologic setting (Refs. 21, p. 3; 22, pp. 251, 252). The facility is situated
along the Chattahoochee River in the northeast corner of Heard County. The area is characterized by
rolling hills with moderate relief. Elevations in the vicinity average approximately 800 feet above

mean sea ievel (amsi) (Appendix A).

The Piedmont province is characterized by massive igneous and metamorphic rocks which have been
warped and faulted into complex folds and refolded folds by regional stresses (Ref. 23, p. 7). The
southwestern edge of the Brevard fault zone, a major northeast-southwest trending structural
feature in the Atlanta area, is located beneath the property (Ref. 23, plate 1). This area is typified by

crystalline bedrock overiain by a thin veneer residual soil and weathered rock called regolith.

The crystalline bedrock and weathered rock beneath the Georgia Power - Plant Wansley property
consists of amphibolite, hornblende, and biotite gneisses (Ref. 21, plates IB West, tl). Groundwater in
this residual soil/crystalline rock aquifer system occupies joints, fractures, and other secondary
openings in bedrock, and pore spaces of overlying residual materials (Ref. 23, pp. 7, 9). The
occurrence of water in the crystailine rock aquifer is controlled by these secondary openings. A weli
located approximately 2 miles from the site was reportedly drilled to a depth of 230 feet below iand
surface (bls) and cased to a depth of 46 feet bls (Ref. 23, p. 84) (Appendix A). The well yieided water
at a rate of 40 gallons per minute (gpm). Depth to groundwater is highly variable dependent upon
soil thickness and topographic expression (Ref. 23, p. 40). During the field investigation,
groundwater was encountered as shallow as 4 feet below land surface and is often greater than
20 feet beiow land surface (Ref. 25). Groundwater flow in the Piedmont province is usually toward
the streams and rivers, perpendicular to topographic contour lines and is thus quite variable in
direction. Recharge into the aquifer occurs mainly through rainfall (Ref. 23, p.9). The hydraulic

conductivity for sediments similar to these is approximately 1.0 x 10-5 cm/sec (Ref. 24, p. 29).




3.3.2 Aquifer Use

The aquifer of concern within the study area is the unconfined crystaliine rock aquifer. Although
there are some portions of the study area supplied with municipal water (obtained from surface
water sources), the majority of residents within the study area rely upon private welis for potabie
water (Refs. 25; 26; Appendix A). A breakdown of the number of residences that utilize wells for
potable water iA the study area (based on a 2.75 persons per household muitiplier) is as follows:
102(37 x 2.75) from O to 1 mile; 302 (110 x 2.75) from 1 to 2 miles; 544 (198 x 2.75) from 2 to 3 miles;
and 605 (220 x 2.75) from 3 to 4 miles (Ref. 13, Appendix A). There are approximately
1,553 individuals within 4 miles of the power plant who rely upon private wells for potable water
(Ref. 13, Appendix A). The nearest private well to the facility is located approximately 0.75 mile south
(Appendix A).




‘4.0 FIELD INVESTIGATION

4.1 SAMPLE COLLECTION

During the field investigation, conducted September 16, 1990, FiT 4 attempted to identify and
characterize contaminants which may be present in the environment as a result of activities that were
conducted at Georgia Power - Wansley Steam Electric Generating Plant. To accomplish this, FIT 4
collected environmental surface soil, subsurface soil, groundwater, surface water, and sediment
samples from a number of strategic locations. These locations were selected based on historical

information, hydrogeoiogical data for the region and site area, and direct observation at the site.

41.1 Sample Collection Methodology

All sampie collection, sample preservation, and chain-of-custody procedures used during. this
investigation were in accordance with the standard operating procedures as specified in Sections 3

and 4 of the Environmental Compliance Branch Standard Operating Procedures and Quality

Assurance Manual; U.S. Environmental Protection Agency, Region IV, Environmental Services

Division, February 1, 1991,

4.1.2 Duplicate Samples

Duplicate samples were offered to and accepted by Carolyn Kennedy and M.E. Sloop, designated
representatives of Georgia Power - Wansley Steam Electric Generating Plant. Receipt for sample

forms are on file at FIT 4.

4.1.3 Description of Samples and Sample Locations

During the sampling investigation, a total of 33 environmental samples were collected. All sample
locations are shown in Figure 3. Sample codes, descriptions, locations, and rationale are contained in

Table 1.

Surface soil samples were coliected from two sampling points during the field investigation. The
background surface soil sample GP-55-01 was collected from the northern portion of the facility
property at the employee recreation area (Figure 3) The other surface soil sample GP-55-02 was

coliected from an ash delta that had formed in the easternmos. corner of the Ash Pond (Figure 3).
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TABLE 1

SAMPLE CODES, DESCRIPTIONS, LOCATIONS, AND RATIONALE
GEORGIA POWER WANSLEY STEAM ELECTRIC GENERATING PLANT

ROOPVILLE, HEARD COUNTY, GEORGIA

Sample Sample
Code Type Location Rationale
Mn'

GP-55-01 Surface Soil Northern portion of the property, north | Background surface soil
of the Storage Water Pond at the Facility ] sampie
Recreation Area Campground '

GP-55-02 Surface Soil Located in the easternmost corner of the | Ash sample
Ash Pond where ash has accumulated to
the paoint of fitling in portions of the
pond

GP-SB-01 Subsurface Soil | Collected from the northeastern portion | Background subsurface soil
of the property, north of the Storage sample
Water Pond at the Facility Recreation
Area Campground (Collected at 5 feet

. blsd)

l GP-SB-02 Subsurface Soil | Collected from the northeastern corner To identify the presence or
of the Small Construction Landfill which | absence of subsurface soil
is located northeast of the Power Plant contamination

‘ main operational area (Collected 7 feet downgradient from the

_ blsd) fandfill

GP-SB-03 Subsurface Soil | Collected from the southern side of the To identify the presence or
facility Cooling Water Retention Pond absence of subsurface soil
which is located almost due south of the- | contamination
power pilant (Collected at 3 feet bisd)

GP-$B-04 Subsurface Soil | Coliected downgradient, due south of To identify the presence or
the Inert Landfill which is located south | absence of subsurface soil
of the power plant (Collected 12 feet contamination
bisd) downgradient from the Inert

Landfill

GP-$B-05 Subsurface Soil | Collected downgradient, south of the To identify the presence or
Large Construction Landfill which is absence of subsurface soil
located southwest of the power plant contamination
(Collected 10 feet bisd) downgradient from the

Large Construction Landfill

GP-SB-06 Subsurface Soil | Collected adjacent to the easternmost To determine the presence or
corner of the Ash Pond (Collected at absence of subsurface soil
7.5 feet blsd) contamination

GP - Georgia Power SW - Surface Water

SS - Surface Soil SD - Sediment

SB - Subsurface Soil - . blsd below land surface datum
W - Industrial Well (Groundwater)

™ Tempcrary Well (Groundwater
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TABLE 1

SAMPLE CODES, DESCRIPTIONS, LOCATIONS, AND RATIONALE
GEORGIA POWER WANSLEY STEAM ELECTRIC GENERATING PLANT

ROOPVILLE, HEARD COUNTY, GEORGIA

Sampie Sample
Code Type Location Rationale

GP-Iw-01 Groundwater [ Coliected from the facility well located at | Background groundwater
the Recreation Area (Total depth of well | sampie
approximately 45 feet)

GP-TW-01 Groundwater | Collected southeast and approximately To identify the presence or
800 feet from the easternmost corner of | absence of contamination of
the Ash Pond (Collected at 13 feet bisd) groundwater near the Ash

Pond

GP-TW-02 Not Collected

GP-TW-03 Groundwater | Collected from the southern side of the To identify the presence or
facility cooling water Retention Pond absence of groundwater
whichis located almost due south of the | contamination in this area
power plant (Collected 4 feet bisd)

GP-TW-04 Groundwater | Collected downgradient, due south of To identify the presence or
the inert Landfill which is located south absence of groundwater
of the power plant (Collected at 14 feet contamination
blsd) downgradient of the inert

Landfill

GP-SW-01 Surface Water ] Collected upstream from the Storage Background surface water-
Water Pond from Yellow Dirt Creek sample

GP-SW-02 Surface Water | Collected from the Chattahoochee River | Control sample from the
upstream from the facility at the power | Chattahoochee River. For
plant water intake (At the end of the comparison with (GP-SW-04)
boatramp) facility waters entering the

Chattahoochee River

GP-SW-03 Surface Water | Collected from the southern corner of To identify the presence or
the Storage Water Pond adjacent to the | absence of potential
dike separating the Storage Water Pond | contaminants leaching
and the Ash Pond through the containment

dike from the Ash Pond into
the Storage Water Pond

GP-SW-04 Surface Water [ Collected from the confluence of the To identify the presence or
NPDES discharge and the Chattahoochee |absence of surface water
River contamination entering the

Chattahoochee River from
the facility

GP - Georgia Power Sw - Surface Water

SS - Surface Soil SD - Sediment

SB - Subsurface Soil blsd - belowland surface datum

W - Industrial Well (Groundwater)

™ - Temporary Well (Groundwater

«{5=




TABLE 1

SAMPLE CODES, DESCRIPTIONS, LOCATIONS, AND RATIONALE
GEORGIA POWER WANSLEY STEAM ELECTRIC GENERATING PLANT

ROOPVILLE, HEARD COUNTY, GEORGIA

Sample Sample
Code Type Location Rationale
o ——— ———————— e =¥
GP-SW-05 Surface Water | Coliected from the facility Cooling Water | To identify the presence or
Retention Pond south of the power plant | absence of surface water
contamination in the
Retention Pond
GP-SW-06 Surface Water |Collected from the Coal Pile Run-off To identify the presence or
Pond located at the northeastern end of | absence of surface water
the Coal Pile contamination from the Coal
Pile
GP-SW-07 Surface Water |Collected from the Coal Pile Run-off To identify the presence or
Pond located at the southeastern end of | absence of surface water
the Coal Pile contamination from the Coal
Pile
GP-SW-08 Not Collected
GP-SW-09 Surface Water | Coliected from the easternmost corner To identify the presence or
of the Ash Pond absence of surface water
contamination in the Ash
Pond
GP-SW-10 Surface Water | Collected from a cooling water effluent | To identify the presence or
drainage northeast of the Retention absence of surface water
Pond contamination
GP-SW-11 Surface Water | Colliected from a creek downsiope of the | Toidentify the presence or
Inert Landfill : absence of surface water
contamination
GP-SD-01 Sediment Collected upstream from the Storage B8ackground sediment
Water Pond from Yellow Dirt Creek sample
GP-SD-02 Sediment Collected from the Chattahoochee River | Control sample from the
upstream from the facility at the power | Chattahoochee River. For
plant water intake (At the end of the comparison with (GP-SD-08)
boat ramp) facility waters entering the
Chattahoochee River
GP - Georgia Power SW - Surface Water
SS - Surface Soil SD - Sediment
SB - Subsurface Soil bisd - belowlandsurfacedatum
W - Industriai Well (Groundwater)
™ - Temporary Well (Groundwater
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TABLE 1

SAMPLE CODES, DESCRIPTIONS, LOCATIONS, AND RATIONALE
GEORGIA POWER WANSLEY STEAM ELECTRIC GENERATING PLANT
ROOPVILLE, HEARD COUNTY, GEORGIA

Sample Sample
Code Type Location Rationale

GP-SD-03 Sediment Collected from the southern corner of To identify the presence or

the Storage Water Pond adjacent to the | absence of potential
dike separating the Storage Water Pond | contaminants leaching

and the Ash Pond through the containment
dike from the Ash Pond into
the Storage Water Pond
GP-SD-04 Sediment Collected from the confluence of the To identify the presence or
NPDES discharge and the Chattahoochee | absence of sediment
River contamination entering the
Chattahoochee River from
the facility
GP-SD-05 Sediment Collected from the facility Cooling Water { To identify the presence or

Retention Pond south of the power plant | absence of sediment
contamination in the
Retention Pond

GP-SD-06 Sediment Collected from the Coal Pile Run-off " | Toidentify the presence or
Pond located at the northeastern end of | absence of sediment
the Coal Pile contamination from the Coal
Pile
GP-SD-07 Sediment Collected from the Coal Pile Run-off To identify the presence or
Pond located at the southeastern end of ] absence of sediment
the Coal Pile contamination from the Coal
Pile
GP-5D-08 Sediment Collected from a ditch that appeared to | To identify the presence or
have once been routed from the absence of contamination
Retention Pond southeast
GP-SD-09 Sediment Collected from the southern corner of To identify the presence or
the Ash Pond absence of sediment
: contamination in the Ash
Pond
GP-SD-10 Sediment Collected from a cooling water effluent | To identify the presence or
drainage northeast of the Retention absence of sediment
Pond contamination
GP - Georgia Power SW - Surface Water
SS - Surface Soil SD - Sediment
S8 - Subsurface Soil blsd - belowland surface datum
W - Industrial Well (Groundwater)
™ - Temporary Well (Groundwater
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TABLE 1

SAMPLE CODES, DESCRIPTIONS, LOCATIONS, AND RATIONALE
GEORGIA POWER WANSLEY STEAM ELECTRIC GENERATING PLANT
ROOPVILLE, HEARD COUNTY, GEORGIA '

Sample Sample
Code Type Location Rationale
GP-SD-11 Sediment Collected from a creek downsiope of the | To identify the presence or
inert Landfill absence of sediment
contamination

GP - Georgia Power SW - Surface Water

SS - Surface Soil SD - Sediment

SB - Subsurface Soil bisd - belowland surface datum

W Industrial Well (Groundwarter)

™ Temporary Well (Groundwater
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Five subsurface soii samplies were collected from the facility. The background subsurface soil sample
was collected from the same location as background surface soil sample GP-SS-01, at the empioyee
recreation area. A subsurface soil sample was collected from a downgradient location at each of the
three facility landfills. Subsurface soil sampie GP-SB-02 was collected downgradient (northeastern
corner) from the Small Construction Landfiil, sampie GP-SB-04 was coilected downgradient (south)
from the Inert Landfill, and subsurface soii sampite GP-SB-05 was collected downgradient (south) from
the Large Construction Landfill (Figure 3). Subsurface soii sample GP-SB-03 was cotlected from the
southern side of the faciiity retention pond, and the remaining subsurface soil sampie GP-58-06 was

collected adjacent to the easternmost corner of the Ash Pond (Figure 3).

A total of four groundwater samples were collected during the investigation. The background
groundwater sampfe GP-IW-01 was collected from a potable well located at the facility recreation
area. Sampie GP-TW-01 was collected downgradient from the Ash Pond. Another groundwater
sample, GP-TW-03, was collected adjacent to the facility Retention Pond, whereas, the final

groundwater sample, GP-TW-04, was coliected downgradient from the Inert Landfill (Figure 3).

The background surface water sample GP-SW-01, was collected upstream from the Storage Water
Pond in Yellow Dirt Creek (Figure 3). It was also necessary to collect a control sample, GP-SW-02, from
an upstream location in the Chattahoochee River. This sampie was collected upstream from the
facility near the facility intake on the Chattahoochee River (Figure 3). Control sampie GP-SW-02 was
collected to compare with sémple GP-SW-04 which was collected from the confluence of the facility
NPDES effluent and the Chattahoochee River (Figure 3). The remaining seven surface water samples
were collected from facility property to be compared to background sample GP-SW-01. The specific
locations and rationale of these seven surface water sampies are identified in Figure 3 and Table 1;
however, a brief breakdown of these is as follows: Sample GP-SW-03 was collected from the Storage -
Water Pond, sampie GP-SW-05 was collected from the Retention Pond, sampies GP-SW-06 and
GP-SW-07 were collected from run-off ponds that are located at each end of the Coal Pile, surface
water sample GP-SW-09 was collected near the easternmost corner of the Ash Pond, sample GP-SW-10
was collected from a cooling water effluent drainage northeast of the Retention Pond, and surface

water sample GP-SW-11 was collected from a creek downgradient of the inert Landfill.

A total of eleven sediment samples were collected during the fieid investigation. As in the surface
water sarnples, a background sediment sample GP-SD-01 was collected upstream from the Storage
Water Pond in Yellow Dirt Creek (Figure 3). A control sample GP-SD-02 was collected from an
upstream location in the Chattahoochee River. This sampie was collected for comparison with
GP-SD-04 which was collected from the confiuence of the facility NPDES effluent and the

Chattahoochee River (Figure 3). Except for sample GP-SD-08, all other sediment sampling locations




are synonymous with surface water samples of the same numeric identifier. Sediment sampie
GP-SD-08 was coliected that appears to have at one time drained the Retention Pond on the

southwestern side of the Retention Pond (Figure 3).

41.4 Field Measurements

Field measurements were performed on all water samples (Table 2). Parameters measured included
temperature, pH, and conductivity of the sample at time of collection. No field measurements were
performed on the soil samples during this investigation.

4.2 SAMPLE ANALYSIS

4.2.1 Analytical Support and Methodology

All samples coilected were analyzed under the Contract Laboratory Program (CLP) and analyzed for
all organic and inorganic parameters listed in the Target Compound List (TCL). Organic analysis of soil
and water samples was performed by Ecotek Laboratory Services, Inc. in Atlanta, Georgia. inorganic
analysis of soii and water samples was performed by Skinner and Sherman of Walitham,

Massachussetts.

All laboratory analyses and laboratory quality assurance procedures used during this investigation
were in accordance with standard procedures and protocols as specified in the Laboratory Operations
and Quality Control Manual, U.S. Environmental Protection Agency (EPA), Region IV, Environmental
Services Division, issued October 24, 1990; or as specified by the existing EPA standard procedures and

protocois for the CLP Statement of Work, as applicable.

4.2.2  Analytical Data Quality and Data Qualifiers

All analytical data were subjected to a quality assurance review as described in the EPA
Environmental Services Division laboratory data evaluation guidelines. In the tables, some of the
concentrations of the organic and inorganic parameters have been flagged with a "J". This indicates
that the qualitative analysis was acceptable, but the quantitative vaiue has been estimated. A few
other compounds are flaggec with an "N“, indicating that they were detected based on the
presumptive evidence of their presence. This means that the compound was tentatively identified,
and its detection cannot be used as positive identification of its presence. Results for some
background samples are reported with a "U" flag. This flag means that the material was analyzed for

but not detected. The reported number is the laboratory-derived minimum quantitation limit (MQL)
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TABLE 2

FIELD MEASUREMENTS
GEORGIA POWER WANSLEY STEAM ELECTRIC GENERATING PLANT
ROOPVILLE, HEARD COUNTY, GEORGIA

Date Temp. Conductivity
Sampie Code (1990) Time pH (°C) (umhos/cm)

GP-SW-01 9-17 1550 6.5 18 57
GP-SW-02 9-17 1740 6.3 . 24 107
GP-SW-03 9-20 0950 6.5 26 413
GP-SW-04 9-18 0950 7.6 29 377
GP-SW-0S 9-18 1140 7.2 30 235
GP-SW-06 9-18 1645 4.5 28 469
GP-SW-07 9-18 170S 3.1 27 1111
GP-SW-08 Not Collected - - -
GP-SW-09 9-20 0915 8.0 27 647
GP-SW-10 9-18 1220 7.1 30 126
GP-SW-11 9-18 1605 6.6 25 56
GP-IW-01 9-17 1640 6.4 21 55
GP-TW-01 9-19 1540 43 28 832
GP-TW-02 Not Collected - - - -
GP-TW-03 9-18 1120 5.8 25 261
GP-TW-04 9-18 1520 4.7 25 23

GP - Georgia Power

™ - Temporary Well

SW - Surface Water

W - Industrial Well
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for the compound or element in that sample. At times, misceilaneous organic compounds that do not
appear on the target compound list are reported with a data set. These compounds are labeled as
"IN", indicating that they are tentativeiy identified at estimated quantities. Because these
compounds are not routinely analyzed for or reported, background levels or MQL values are not
generally available for comparison. Groundwater and surface water sample resuits are compared to
the national primary drinking water standard maximum contaminant levels (MCLs) for organic and
inorganic analytes. The complete anaiytical data sheets are-presented in AppendixB. It should be

noted that trichlorotrifluorethane was reported in the soil trip biank, GP-TB-015 (50N ugrkg).

423 Presentation of Analytical Resuits

This section presents a discussion and interpretation of the analytical results from the environmental
samples collected during the investigation at Georgia Power - Wansley Steam Electric Generating
Plant. Results of surface soil, subsurface soil, groundwater, surface water, and sediment samples are
presented in Tables 3, 4, 5,6, 7, 8,9, 10, and 11. Background sampies have been designated for all
media. Values for background sample results are presented as either a measured value or as the MQL.
Sampies containing concentrations of contaminants greater than 3 times the background level or

MQL of these contaminants are considered to be elevated. These sampies are noted in the text.
4.2.3.1 Summary of Organic Analytical Results

Organic analytical resuits for samples collected at Georgia Power Plant Wansiey are presented in
Tables 3, 5,7, and 9. No Target Compound List (TCL) organic compounds were reported in surface or
subsurface soils samples. Trichlorotrifluorethane, a Tentatively identified Compound (TIC), was
detected in a subsurface soil sample collected from the inert landfill (GP-SB-04), the large construction
landfill (GP-SB-05}, and the ash pond (GP-58-06). Of the nine sediment samples collected at the
facility, three reported the presence of this purgeable organic. These were sediment samples from
the storage water pond (GP-SD-03) and from the coal pile run-off pond (GP-SD-06, GP-SD-07).
Trichlorotrifluorethane is a very volatile compound used as an organic degreasing soivent and also as
an insulating fluid in transformers (Refs. 27, 28). The use of either halogenated solvents or
PCB-substitutes in transformers at the facility could account for the presence of this compound in the

soil sampies.

When compared with sediment control sample GP-SD-32, both of the coal pile run-off pond sampies
(GP-SD-06, GS-SD-07) contained elevated concentrations of phenanthrene. Phenanthrene is a
polynuclear aromatic compound (PNA). Members of this chemical family are normally found in qusil

fuels. It isknown that coal and/or oil are used as fuel at the facility. The presence of petroleum



SUMMARY OF ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES

TABLE 3

‘GEORGIA POWER PLANT WANSLEY

ROOPVILLE, HEARD COUNTY, GEORGIA

Soil Background Background Small Large
Trip Surface Ash Subsurface Construction Retention Inert Construction Near
Blank Soil Sample Soil Landfill Pond Landtill Landfill Ash Pond
PARAMETERS (ug/kg) GP-TB-01S GP-55-01 GP-§5-02 GP-5B-01 GP-$8-02 GP-SB-03 GP-SB-04 GP-SB-05 GP-58-06
URGEABLE COMPOUNDS
[1RICHLOROTRIFLUOROETHANE(1) SOIN 80N 70N 100N

Material analyzed for but not detected above minimum quantitation limit (MQL).

Estimated value.

Presumptive evidence of presence of material.
Tentatively identified and unidentified compounds. This compound is not on Target Compound List and is reported only as detected in individual

samples; MQL not determined.
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SUMMARY OF INORGANIC ANALYTICAL RESULTS

TABLE4

SOIL SAMPLES
GEORGIA POWER PLANT WANSLEY

ROOPVILLE, HEARD COUNTY, GEORGIA

Background Background Small Large
Surface Ash Subsurface Construction Retention Inert Construction
Soil Sample Soil Landfill Pond Landtill Landfill Ash Pond
PARAMETERS (mg/kg) GP-55-01 GP-55-02 GP-58-01 GP-58-02-- GP-$B-03 GP-S8-04 GP-58-05 GP-$B-06
IALUMINUM 22,000 11,000 23,000 15,000 15,000 26,000 8700 20,000
IANTIMONY 264 32IN - 18
IARSENIC 20U} 20) 21U 75) 34
BARIUM 83 110 81 73 250 86 3 120
BERYLLIUM 2U 15 29
CALCIUM 1400 11,000 100U 700 1800 1800 290
CHROMIUM 36) 33) 33) 8.6) 1) 12 22} 34)
COBALT 17 3 S 12 42 29 - 30
COPPER 17) - 33 - 45) 34)
IRON 41,000 9800 53,000 28,000 29.000 23,000 22,000 37.000
LEAD 10uUJ 214 - -
MAGNESIUM 3700 880 5800 3000 6200 2500 510 5400
MANGANESE 340 84 840 300 3400 79 67 500
Jmcxed 1 13 14 5.8 74 - 26 21
POTASSIUM 3800 930 6000 2500 4600 2900 610 4600
[THALLIUM 0.45U 21 -
VANADIUM 34 59 34 S4 75 39 35 64
ZINC 74) 1204 150) 521 - - 61

- Material analyzed for but not detected above minimum quantitation limit (MQL).

—

Estimated value.
u Material was analyzed for but not detected. The number given is the MQL.
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SUMMARY OF ORGANIC ANALYTICAL RESULTS
SEDIMENT SAMPLES

TABLE S

GEORGIA POWER PLANT WANSLEY

ROOPVILLE, HEARD COUNTY, GEORGIA

Storage Retention
Water NPDES/River Retention Coal Pile Pond
Background Control Pond Confluence Pond Run-off Ponds Ditch Ash Pond
PARAMETERS (ug/kq) GP-SD-01 GP-SD-02 GP-SD-03 GP-SD-04 GP-5D-05 GP-SD-06 GP-SD-07 GP-SD-08 GP-SD-09
URGEABLE COMPOUNDS
TRICHLOROTRIFLUOROE THANE(?) 50N 2003N 100N
EXTRACTABLE COMPOUNDS
NAPHTHALENE 630U 560U 340}
) METHYLNAPHTHALENE 690U S60u - 800 2604 1604
IBENZOFURAN 690U 560U 350) 140} 83)
P11t NAN THRENE 690U 1204 140J 1000 390J 270J
AN THRACENE 690U 560U 160) 661 55J
I LUORANTHENE 690U 240) 3201
{oyrene 690U 190J - 2801 230) 701 . 75)
BENZYL BUTYL PHTHALATE 690U 560U . 78) - - -
CHRYSENE 690U 110) 1904 ©130) 601
BENZO(B AND/OR K)FLUORANTHENE 690U 1104 - 320) -
BENZO-A-PYRENE 690U 560U 160) - -
HEXADECENOIC ACIDET) 900N
HEXADECANOIC ACID(Y) 3000IN

Estimated value.

cz-"

,\
—
~—

samples; MQL not determined.

Presumptive evidence of presence of material.
Material was analyzed for but not detected. The number given is the MQL.
Tentatively identified and unidentified compounds. This compound is not on Target Compound List and is reported only as detected in individual

Material analyzed for but not detected above minimum quantitation limit (MQL).




TABLES

SUMMARY OF ORGANIC ANALYTICAL RESULTS
SEDIMENT SAMPLES
GEORGIA POWER PLANT WANSLEY

ROOPVILLE, HEARD COUNTY, GEORGIA
Storage Retention
Water NPDES/River Retention Coal Pile Pond
Background Control Pond Confluence Pond Run-off Ponds Ditch Ash Pond
PARAMETERS (ug/kg) GP-SD-01 GP-SD-02 GP-5D-03 GP-SD-04 GP-SD-05 GP-SD-06 GP-$D-07 GP-SD-08 GP-SD-09
PE TROLEUM PRODUCT N N N N
fOIMETHYLNAPHTHALENE(T) 2000JN/3 600JN/2 600JN/2
TRIMETHYLNAPHTHALENE(1) 800N 200iN
ETHYLDIMETHYLAZULENESY) 1000IN 400)N 400IN
UNIDENTIFIED COMPOUNDS(1) 50001/4 5000473 10.000J/15 60001/6 5000173 1000411
é [PESTICIDEPCB COMPOUNDS
' otiiasmc 16U 13U 98 - 34
t NDOSULFAN SULFATE 32u 26U 140 85 211

Estimated value.

cz*-

—_—
—_
—

samples; MQL not determined.

Presumptive evidence of presence of material.
Material was analyzed for but not detected. The number givenis the MQL.

Material analyzed for but not detected above minimum quantitation limit (MQL).

Tentatively identified and unidentified compounds. This compound is not on Target Compound List and is reported only as detected in individual




TABLE 6

SUMMARY OF INORGANIC ANALYTICAL RESULTS
SEDIMENT SAMPLES
GEORGIA POWER PLANT WANSLEY
ROOPVILLE, HEARD COUNTY, GEORGIA

«ll-

Storage Retention
Water NPDES/River Retention Coal Plie Pond
Background Control Pond Confluence Pond Run-off Ponds Ditch Ash Pond
PARAMETERS (mg/kg) GP-SD-01 GP-SD-02 GP-SD-03 GP-SD-04 GP-SD-05 GP-SD-06 GP-SD-07 GP-SD-08 GP-SD-09

ALUMINUM 12,000 9500 3800 17,000 19,000 3600 3200 17,000 13,000
ANTIMONY 9.3UR 79UR - 30)
JARSENIC 2U) 2U4 6.2) 45] 45) 34)

HBARIUM 60 87 13 140 110 51 28 140 170
CALCIUM 300U 480 210 1600 450 410 380 2100 6800
HONMIOM 13 16J 30) 14) 1) 14) 30 43)

OlAaL 3u 6.8 15 91 27 6.3 34 12
;I’PLR 20Ul 20U) 34) 26) 21) 334 28)
IRON 19,000 15.000 7800 27,000 34,000 15,000 12,000 32,000 20,000
t EAD 10U) 20U4 - 36) - 281
IM_AGNESIUM 1700 2700 390 3500 5800 1500 1000 5100 2900
MANGANESE 91 350 59 820 390 50 89 440 280
NICKEL 56 59 11 6.7 78 18 22
POTASSIUM 1400 2700 450 3300 1700 1500 1100 3700 3000
SELENIUM 0.72UR 0.55UR - 18) 24) 1.5J - -
SILVER 15U 1.3U 35

THALLIUM 0.72u 0.55U - 4.2

/ANADIUM 16 23 25 59 76 24 20 67 88
ZINC 40U 82) - 130 1304 - 290J 150)

Material analyzed for but not detected above minimum quantitation limit (MQL).
Estimated value.

Material was analyzed for but not detected. The number given is the MQL. _
Quality Control indicates that data is unusable. Compound may or may not be present.
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TABLE 7

SUMMARY OF ORGANIC ANALYTICAL RESULTS
GROUNDWATER SAMPLES
GEORGIA POWER PLANT WANSLEY
ROOPVILLE, HEARD COUNTY, GEORGIA

Preservative Downgradient
Blank Background Ash Pond Retention Pond Inert Landfill
PARAMETERS (ug/)
GP-PB-01 GP-IW-01 GP-TW-01 *GP-TW-03 GP-TW-04
XTRACTABLE COMPOUNDS
OCTYLOXYBENZENE 10JN
HEXANEDIOIC ACID, DIOCTYLESTER ' 90IN
UNIDENTIFIED COMPOUNDS/NO (1) . 500416 40172

Estimated value.

Presumptive evidence of presence of material.

m Tentatively identified and unidentified compounds. This compound is not on Target Compound List and is reported only as
detected in individual samples; MQL not determined.

* GP-TW-02 naot collected.

Z -
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TABLE 8

SUMMARY OF INORGANIC ANALYTICAL RESULTS
GROUNDWATER SAMPLES
GEORGIA POWER PLANT WANSLEY
ROOPVILLE, HEARD COUNTY, GEORGIA

Preservative Downgradient
PARAMETERS (ugl) Blank Background Ash Pond Retention Pond ]inert Landfill
GP-PB-01 GP-IW-01 GP-TW-01 *GP-TW-03 GP-TW-04
170,000 200,000
IBARIUM 8uU 380 630 120
IERYLUUM 1 17 10 1
fcarcium 4000 170.000 30,000 660U
CHROMIUM 6U 73 140 10
OBALT au 340 97 10
OPPER u 310 260 20U
IRON 170U 240,000 300.000 21,000
LEAD - auJ 240) - 20U)
[MAGNESIUM 880 15,000 47,000 4900
[MANGANESE 20u 14,000 2900 160
IMCKEL ] 6U 120 T 8uU
POTASSIUM 1400U 21,000 31000 4400
kKO0IUM ; 3000UJ 34,0001 20,0005 2800U1
VANADIUM Eq0 580 760 39
ZINC 810 390 430 70U

‘Material analyzed for but not detected above minimum quantitation limit (MQL).
Estimated value.

J
u Material was analyzed for but not detected. The number given is the MQL.
* GP-TW-02 not collected.
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TABLES

SUMMARY OF ORGANIC ANALYTICAL RESULTS

SURFACE WATER SAMPLES

GEORGIA POWER PLANT WANSLEY
ROOPVILLE, HEARD COUNTY, GEORGIA

Storage Cooling
Water NPDES/River Retention Coal Pile Water Inert
Background Control Pond Confluence Pond Run-off Ponds Ash Pond Effluent Landfill
PARAMETERS (ug/l) GP-SW-01 GP-SW-02 GP-SW-03 GP-SW-04 GP-SW-05 GP-SW-06 *GP-SW-07 GP-SW-09 GP-SW-10 GP-SW-11
EXTRACTABLE COMPOUNDS
LINIDENTIFIED COMPOUNDS/NO (1) 604/2

(1

Estimated value.

Tentatively identified and unidentified compounds. This compound is not on Target Compound List and is reparted only as detected in individual
samples; MQL not determined.

GP-SW-08 not collected.
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TABLE 10

SUMMARY OF INORGANIC ANALYTICAL RESULTS

SURFACE WATER SAMPLES

" GEORGIA POWER PLANT WANSLEY
ROOPVILLE, HEARD COUNTY, GEORGIA

Storage Cooling
Water NPDES/River Retention Coal Pile Water Inert
Background Control Pond Confluence Pond Run-off Ponds Ash Pond Effluent Landfill
PARAMETERS (ug/) GP-SW-01 GP-SW-02 GP-SW-03 GP-SW-04 GP-SW-05 GP-SW-06 *GP-SW-07 GP-SW-09 GP-SW-10 GP-SW-11
IALUMINUM 180U 3700 2100 850 8100 1960 2700 - -
BARIUM 9u 62 52 69 160 - -
ALCIUM 1600U 8100 3500 42,000 36,000 62.000 38.000 120,000 7500 2500
CHROMIUM 6U 9 27 -
OBALT 4u . 170 160 - - -
IRON 620U 3400 3700 2600 8000 1600 3300 -
MAGNESIUM 880 1600 1100 2600 2500 13,000 9300 2100 2600 1000
MANGANESE 17 110 240 200 3900 6200 42 300 25
NICKEL 6uU - 100 24 9
POTASSIUM 1200V 2800 5100 4900 4700 7400 6700 4400 -
SELENIUM 2uJ 1y 15§
50DIUM 230004 13,000 12.000J 43,0004 20,000 25,000
VANADIUM 3V 10 30 23 60 -
ZINC 20U 580 -

-

Material analyzed for but not detected above minimum quantitation limit (MQL).
Estimated value.

Material was analyzed for but not detected. The number given is the MQL.
GP-SW-08 not collected.




product was reported in the coal pile run-off pond sampies, the NPDES/river confluence sample
(GP-SD-04), and the ash pond sediment sample (GP-SD-09). Other PNA cbmpounds were tentatively
identified in the run-off pond samples and the ash pond sample. Two pesticides were reported at
elevated leveis in the coal pile run-off pond sediment sampies. Delta-BHC was detected in sediment
sample GP-SD-07 (98 ug/kg, 7 times control). Endosulfan suifate was detected in sampie GP-SD-06
(140 ug/kg, S times control) and GP-SD-07 (85 ug/kg, 3 times controi). The presence of these pesticides
in the pond sediment may be due to spraying around the pond or drainage of surface water run-off

from areas where spraying occurred.

No TCL organic compounds were reported in groundwater or surface water samples collected at the

facility.
4.2.3.2 Summary of Inorganic Anaiytical Resuits

The principle components of coal ash, after the oxidation of carbon and its compounds, are metals,
many of which are toxic; therefore, the results of inorganic analyses are important for the site.
Inorganic anaiytical resuits for Georgia Power Plant Wansley are presented in Tables 4, 6, 8, and 10.
Arsenic (20) mg/kg, 10 times MQL), caicium (11,000 ma/kg, 7 times background), and thallium
(2.1 mgrkg, 4 times MQL) were detected in surface soil sample GP- 55-02, which was cotlected from the
ash pile. Three subsurface soil sampies, GP-SB-02 from the smail construction landfill, GP-SB-03 from
the cooling water retention pond, and GP-SB-05 from the large construction landfill, contained
elevated concentrations of calcium. Barium (250 mg/kg, 3 times background) and manganese
(3,400 mg/kg, 4 times background) were detected in subsurface soil sample collected from the
cooling water retention pond. Subsurface soil from the large construction landfill contained arsenic

at a concentration of 7.5 mg/kg (3 times MQL).

Groundwater at the plant contained high leveis of many inorganic constituents. GP-IW-01, coilected
from a potable water well at an approximate depth of 45 feet, was designated as background for the
groundwater samples. In some cases, results for onsite groundwater samples, collected from shallow
temporary wells, were elevated thousands of times above background. It was decided to use the
groundwater sampie from the inert landfill (GP-TW-04) as an onsite control sample. The
groundwater sample from near the Ash Pond (GP-TW-01) reported 16 inorganic analytes at elevated
levels ranging from three to 257 times control. Notable among these were chromium (73 ug/I,
7 times control) and lead (240J ug/l, 12 times MQL). The groundwater sample (GP-TW-03) collected
near the cooling water retention pond contained 15 inorganic constituents at elevated levels ranging
from 5 to 45 times control, including chromium (140 ug/l, 14 times control). Maximum Contaminant

Levels (MCLs) for drinking water, as mandated ty the federal government, were exceeded in
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groundwater samples for the following metals (the vaiues following analytes are (MCL Values)
(Maximum Concentration identified in groundwater from this investigation): beryilium (1 ug/l)
(17 ug/l), chromium (50 ug/l) (140 ug/l), lead (15 ug/l) (240J ug/l), nickel (100 ug/l) (120 ug/l).
Secondary Maximum Contaminant Levels (SMCLs) were also exceeded for aluminum (50 - 200 ug/l)
{200,000 ug/t), iron (300 ugri) (300,000 ug/l), manganese (50 ug/i) (14,000 ug/l) (Ref. 29, 30, 31).

Sediment samplie GP-SD-04, coilected from the confluence of the NPDES discharge and
Chattahoochee River, contained seven metals at elevated concentrations ranging from 3 to 9 times
background sampie GP-SD-01. These metals were arsenic (6.2) mg/kq, 3 times MQL), caicium, cobait,
lead (36] mg/kg, 3 times MQL), manganese, vanadium, and zinc. Cobalt, magnesium, manganese,
vanadium, and zinc were elevated in the cooling water retention pond sediment sampie (GP-SD-06).
Sediment samples collected from the coal pile run-off pond contained only one elevated inorganic
constituent. Selenium (2.4) mg/kg, 3 times MQL) was reported in sample GP-SD-06. Sampie GP-SD-08,
from a ditch that may have drained the retention pond, contained nine eievated metals. These were
antimony, arsenic (34) mg/kg, 17 times MQL), calctum, cobalt, magnesium, manganese, nickel,
vanadium, and zinc. This ditch appears to have drained south-southwest from the Retention Pond.
Sediment from the ash pond, sampie GP-SD-09, contained eight elevated metals, including chromium

(43 mgrkg, 3 times background).

Surface water sampies collected from the storage water pond (GP-SW-03) and the inert landfill
(GP-SW-11) contained no inorganic anaiytes at elevated concentrations. The other six onsite surface
water samples collected from the confluence of the NPDES stream and the Chattahoochee River -
(GP-SW- 04), the cooling water retention pond (GP-SW-05), the coal pile run-off pond (GP-SW-06,
GP-SW-07), the ash pond (GP-SW-09), and cooling water effluent (GP- SW-10) contained a host of
inorganic constituents at elevated concentrations. The foliowing eight metals were detected at
elevated levels in at least three of. the six samples: aluminum, barium, calcium, iron, manganese,-
potassium, sodium, and vanadium. The federally mandated MCL for nickel in drinking water is
100 ug/l. This quantity was reported in sampie GP-SW-06. The MCL for selenium is 10 ug/l. Sampie
GP-SW-05, collected from the retention pond, contained selenium at a concentration of 11J), while
sample GP-SW-09, collected from the ash pond contained 15J ug/l of selenium. SMCLs for aluminum
(50 - 200 ug/l), iron (300 ug/l), and manganese (50 ug/l) were excleeded many times over in the
surface water samples (Refs. C, D). The NPDES discharge sampie (GP-SW-04) exceeded all three of
these SMCLs.

Coal ash consists primarily of silicon, aluminum, iron, and calcium (Ref. 32). The latter three, which
are part of routine CLP analyses, were detected at elevated concentrations in many of the

environmental samples coliected at Georgia Power Plant Wansiey. Magnesium, potassium, sod.um,




and titanium are the next largest group of metals found in coai ash (Ref. 32). Again, magnesium,
potassium, and sodium were found in abundance, especiaily in groundwater and surface water
samples. Finally, eastern and midwestern coals, as opposed to western coals, show higher
proportions of arsenic, selenium, chromium, and vanadium (Ref. 32). All four of these metals were
repeatedly reported in the samples. According to the analytical data, toxic metals of special concern
at the power plant are arsenic, barium, beryllium, chromium, lead, manganese, nickei, selenium, and
zinc. It is expected to find high levels of inorganics at coal-burning power plants. The issue is
containment of these toxic metals. Sediment, surface water and ground water resuits indicate a

potential for posing an environmental threat.

-34-



5.0 SUMMARY

The groundwater pathway is of primary concern at Georgia Power. The unconfined crystalline rock
aquifer is the aguifer of concern in the study area. Approximately 1,553 residents in the study area
obtain water from private wells completed in this aquifer. The surface water pathway is also of
concern because recreational boating and fishing are common activities in waters onsite (except for
the Ash Pond and effluent) and downstream. The onsite exposure pathway is a concern due to the
number of employees (approximately 325) working at the facility. The air exposure pathway is of

limited concern due to the facility’s rurai setting.

The sampiing investigation consisted of the coliection of 33 environmental samples: two surface soil
samples, six subsurface soil samples, four groundwater samples, ten surface water samples, and

eleven sediment samples.

Organic analysis identified presumptive evidence of the presence of Trichlorotrifluoroethane in
estimated concentrations in subsurface soils and sediments throughout much of the study area.
Trichlorotrifluoroethane is a volatile compound that is commonly used as a degreasing soivent and an
insulating fiuid in transformers. Polynuciear aromatic compounds (PNAs) were identified
(presumptive and estimated) in sediment samples collected from the two Coal Pile Run-off Ponds as
well as the Ash Pond. These may be attributable to creosote from nearby railroad tracks or the coal.
Presumptive evidence of petroleum product was also indicated in sediment sampies. Also, elevated
levels of pesticides were identified in sediment samples coliected from the Coal Pile Run-off Ponds as

well as in the Ash Pond.

Inorganic analytes were identified as elevated in surface soils, subsurface soils, groundwater, surface
water, and sediment samples. Since the groundwater and surface water pathways are of the greatest
concern in this investigation the most notable findings were identified in groundwater and surface
water samples. Chromium (7 times controi) and lead (12 times contr'ol) were detected in the
groundwater sample coilected near the Ash Pond. Chromium (14 times control) was also detected in
a groundwater sample collected near the Cooling Water Retention Pond. Some of the groundwater
sampies collected during the field investigation exceeded the Maximum Contaminant Levels (MCLs)

for primary drinking water standards for chromium, lead, and nickel.
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Some of the surface water samples collected contained elevated levels of aluminum, barium, calcium,
iron, manganese, potassium, sodium, and vanadium. Maximum Caontamination Leveis (MCLs) for

primary drinking water standards were reached or exceeded for nickel and selenium.

Considering the number of groundwater targets in the area as well as surface water and onsite
exposure targets, it is recommended that this facility be evaluated using the HRS (effective March 14,
1991). '
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REFERENCE 7

PRELIMINARY ASSESSMENT COVER SHEET
GA POWER CO. WANSLEY STM. ELEC. GEN. STA.
GAD000612937

-

The Georgia Power Company Wansiey Steam Electric Generating Station
has been 1in operation since 1976 at its present location. The RCRA Part
A Application permit filed by the facility indicates joint ownership between
Georgia Power, Oglethorpe Power Corp., The Municipal Electric Authority of
Georgia, and the City of Dalton, Georgia. The facility is operated by the
Georgia Power Company. The facility generates electricity by burning coal
and/or oil to boil large tanks of water. The steam generated from the boiling
water 1is used to turn turbines which generate electricity. Waste ash is
disposed of 1in an ash pond {(See attached map)}. The boilers are cleaned
periodically to remove copper and iron scale. This results in the generation
of several thousand gailons of waste wash water, most of which is placed
in the ash pond. This boiler cleaning waste was granted an exclusion from
the Georgia Rules for Hazardous Waste Management in 1983. The facility
discharges some of the liquid wastes generated on site under NPDES permit
GA0Q24778.

The site is located in a sparsely innabited portion of Heard and Carroll
Counties. Surface runoff from the site enters the Chattahoochee River about
1/2 mile east of the site. Porosity and permeability of rocks underlying
the site are largely the result of fractures and joints within the rock units
or the result of a contact between 2 or more different rock types.

The Waste Management Data Sheet dated 3/22/84 (attached) indicated
that it has generated PCB's, organics and inorganics and that no information
exists as to the disposal practices of these substances prior to 1980. For
this reason, the site is assessed a "LOW" priority for a Site Inspection.
Since 1980, all hazardous wastes generated at the site have been handled
in accordance with the Georgia Rules for Hazardous Waste' Management.
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- - POTENTIAL HAZARDOUS WASTE SITE - ':f:;:‘;;::::ﬁ
o RA - PRELIMINARY ASSESSMENT
\v 4 = PART 1- SITE INFORMATION AND ASSESSMENT GA | 0000612937
il. SITE NAME AND LOCATION
01 SITE NAME (L sge. common. or Gossmamve name of 140/ 02 STREET, ROUTE NO.. OR SPECIFIC LOCATION IDENTIFIER
GA Power Co. Wansley Stm. Elec. Gen. Stal P. Q. Box 214, GA Hwy. 5
o3airy Q4 STATE|O5 JP CODE |08 COUNTY G7COUNTY]08 CONG
- CODE OIST
Roopville GA (30170 Heard 149 | 06
G9 COORDINATES + ATITUDE LONGITUDE
13° 24' 45.0° | 085° 03' 00.0%

10 DIRECTIONS TO SITE iS1amag tram nesrest oussc oad)

From Glenlock community proceed east on Friendship Chruch Road. Ash pond is on the
left (north) side of the road about 1 mile from Glenlock.

Il. RESPONSIBLE PARTIES

01 OWNER (# xnowm Q2 STREET (Busmess. mamng. rescenned
See PA Cover Sheet and RCRA Part A

o3ary 04 STATE| 0S5 ZIP CODE 06 TELEPHONE NUMBER
Application (attached) ‘ «

N7 OPERATOR i tnown ang crfferent 110m owner) 08 STREET (Buismess. meang rescenne)
Georgia Power Company P. 0. Box 4545

Q3 CITY TOSTATE[ 11 ZIP CODE 12 TELEPHONE NUMBER
Atlanta GA| 30302 404'522-6060

13 TYPE OF OWNERSHIP (Checa ane: N

3 A.PRIVATE T B. FEDERAL: O C. STATE CD.COUNTY Z E. MUNICIPAL
[Agency namet

X rFomrer: private and municipal joint ownerships. unknown
+0ecHyY)

14 QWNER/OPERATOR NOTIFICATION ON FILE /Chect as inat acory)

i A RCRA 3001 DATERECEIVED: ___ __: B UNCONTROLLED WASTE SITEicencta 103cr  ODATE RECEIVED: L ] C.NONE

MONTH DAY rEAR MOMTH DAY YEAR

IV. CHARACTERIZATION OF POTENTIAL HAZARD
Ot ON SITE INSPECTION BY (Choce as 1nat aooiys :

CYES  DATE ., O A EPA G B. EPA CONTRACTCOR Q C.STATE J D. OTHER CONTRACTOR

Ano TNONTH DAY YEAR O E.LOCALHEALTHOFFICIAL  C F. OTHER:

E (Soecey)

CONTRACTOR NAME(S):
02 SITE STATUS (Crecu oner 03 YEARS OF OPERATION
XS A ACTIVE (T B.INACTIVE (3 C. UNKNOWN m&__‘_r_nnmnm_ng 71 UNKNOWN
BEGIrNG YE AR SNOwe YE AR

04 OESCRIP.T'ON OF SUBSTANCES POSSIBLY PRESENT. KNOWN. OR ALLEGED
PCB's, solvents

Q0% DESCRIPTION OF POTENTNAL HAZARD TO ENVIRONMENT ANO/OR POPULATION

Low - little information exists regarding hazardous waste disposal practices prior
to 1980.

V. PRIORITY ASSESSMENT

01 PRICRITY FOR INSPEC TION iChacn ane. # nom or - Port 2 - Wasta miarmensn sre Part 3 - O o [ e
T A HIGH O 8. MEDIUM A c ow Q 0. NONE
1N SSORMON /S 0% SrOmOtiv) {INpetNOn regusresy {NSDOC! OF WS Svatalis Saeus! NS AITREY SCRIN ASOSSEL COMEIIIG Crrert SRRSOSEIRR v
VI. INFORMATION AVAILABLE FROM
01 CONTACT 02 OF ragency Orgerveatant 03 TELEPHONE NUMBER
. . ( )
-Man, Env., Affairs - Georgia Power C ny 404 526-7108 |
D4 PERSON RESPONSIBLE FOR ASSESSMENT 0S AGENCY 08 OHGANIZA TION O7 TELEPHONE NUMBER | 08 DATE
08 21 85
Steve Walker DNR EPD-RAU 404 656-7404 omie Oav TR

EPAFOAM 20701217 4%y
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POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT
PART 2 - WASTE INFORMATION

i. IDENTIFICATION

01 STATE {02 SITE NUMBER

L—B8A 1 D000612937 |

Il. WASTE STATES, QUANTITIES, AND CHARACTERISTICS

03 WASTE CHARACTERISTICS (Creca o mat acew

01 PMYSICAL STATES (Checa as mer aoemws 02 WINBTE QUANTITY AT SITE
Mesmweos Loyl -
- A souo . £ SLURRY e oo ovesncort % A Toxc 2 € SOLUBLE L3 1 HGMLY VOLATILE
T 3 POWDER FINES X F LKQUID TONS — B CORROSIVE = F INFECTIOUS S J. EXPLOSIVE
* - SLUDGE 76 aas ' —_— "2 C. RADIOACTIVE T G FLAMMABLE = K. REACTIVE
- - - CUBIC YARDS unknown .. D. PERSISTENT ~ M. IGMTABLE 1 L. INCOMPATIBLE
o OTHER A — L M. NOT APPUCABLE
B Saecr NO OF DAUMS
. WASTE TYPE
CATEGCRY SUBSTANCE NAME 31 GROSS AMOUNT {02 UNIT OF MEASURE] 03 CCMMENTS
SLY SLUQGE
oww CILY WASTE
sou SOLVENTS unknown ———— various organic and inorganic |
250 PESTICIOES )
jslejel OTHER ORGANIC CHEMICALS
Rere INORGANIC CHEMICALS
2CD ACIDS
3AS SASES |
YES | ~EAVY METALS J i )
IV. HAZARDOUS SUBSTANCES /500 200ena ior most reauenny creg CAS Mumoers)
MEASURE OF
0T CATEGORY { 72 SUBSTANCE NAME 03CASNUMBER | 04 STORAGEDISPOSAL METHOD osconcentranian | SOMEANIEDL .
V. FEEDSTOCKS /500 400encs mw CAS Memters
CATEGORY 01 FEEDSTOCK NAME Q2 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER-.
£OS FOS
FOS FOS
FOS FOS
03 FOS

V1. SOURCES OF INFORMATION 'C e 10ucnc roraronces o g. 1100u reen. samome erervsis. 1e00rts )

GA EPD State Files.

EPAFORM2070-12 (7 811




POTENTIAL HAZARDOUS WASTE SITE |_L IOENTIFICATION
n 9 —
\"IEQDA PRELIMINARY ASSESSMENT l°‘ SE"!"] °E’us'u"u"‘5 “""l 937
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS ‘

l. HAZARDOUS CONDITIONS AND INCIDENTS
01 K A, GROUNDWA TER CONTAMINAWEN 02 C OBSERVED (DATE. ____________, X POTENTAL T ALLEGED
03 POPULATION POTENTIALLY AFFecTED: _ UNKNOWR o, . qrarive pESCRIPTION :

Potential if soivents were released into ash pond which was used to hold non-haz-
ardous fly ash and non-hazardous boiler cleaning waste. .

39t X 8 SURFACE WATER CONTAMINATION 02 Z CBSERVEDI(DATE _______ ) X POTENTIAL T ALLEGED
03 POPULATION POTENTIALLY AFFECTED UM anwn )4 NARRATIVE DESCRIPTION

Potential if soivents were released into ash pond which was used to hold non-haz-
ardous fly ash and non-hazardous boiler cleaning waste.

01 = C. CCNTAMINATION OF AIR 02 (. OBSERVED(DATE. __________ = POTENTIAL = ALLEGED
03 POPULATION POTENTIALLY AFFECTED. 04 NARRATIVE DESCRIPTION

oV Z 0. FIREEXPLOSIVE CCNCITIONS 52 Z CBSERVEDIDATE. __ Z POTENTIAL 2 AILEGED
03 POPULATION POTENTIALLY AFFECTED. __ 04 NARRATIVE DESCRIPTION

01 Z €. DIRECT CCNTACT Q02 C OBSERVED(DATE. ) Z POTENTIAL Z ALLEGED
03 POPULATION POTENTIALLY AFFECTED: __ 04 NARRATIVE DESCRIPTION

o1 x; F. CONTAMINATION OF SOIL 020 OBSERVED(DATE. _______ ) 1P°TEN"AL O ALLEGED..
03 AREA POTENTIALLY AFFECTED: _Unknown 04 NARRATIVE DESCRIPTION

Potential if solvent¥“br PCB's were released on site.

01 . G. CRINKING WATER CONTAMINATION 02..OBSERVEDI(DATE. ___________ ) . POTENTIAL 3 ALLEGED
03 POPULATIONPOTENTIALLY AFFECTED: ______ =~ 04 NARRATIVE DESCRIPTION

01 . H WORKER EXPOSURE/INJURY 02 LU OBSERVEDI(DATE. _____________ ]} O POTENTIAL U ALLEGED
03 WORKERS POTENTIALLY AFFECTED: ______ 04 NARRATIVE DESCRIPTION

01 | POPULATION EXPOSURE/INJURY 02| .CBSERVEDIDATE ______ ) - Z POTENTIAL J ALLEGED
33 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

EPAFORM 2070-121(7-81)




— POTENTIAL HAZARDOUS WASTE SITE

| 1. IDENTIFICATION
g ) 4
\-;,E-PA PRELIMINARY ASSESSMENT 0" STATE{02 SITE Wﬂ 2937
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS
il. HAZARDQUS CONDITIONS AND INCIDENTS /conumwen
——

01 Z J. DAMAGE TO FLORA 02 OJ OBSERVED (DATE: ) O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION
01 Z < DAMAGE TO FAUNA 02 Z CBSERVED (DATE: ) 5 POTENTIAL T ALLEGED
04 NARRATIVE DESCRIPTION rincrvce namers) of s0ecies:
01 = L. CCNTAMINATION OF FOOD CHAIN 02 U OBSERVED (DATE: ) O POTENTIAL J ALLEGED-.
04 NARRATIVE DESCRIPTION

01 Z M UNSTABLE CCNTAINMENT OF WASTES 02 — OBSEAVED (DATE. ) Z POTENTIAL Z ALLEGED

SOMY rUn0!! 1 aNTING EOUTY RSTNG OrUMS)

03 PQPULATION POTENTIALLY AFFECTED: _ 34 NARRATIWVE DESCRIPTION
01 T N. DAMAGE TO CFFSITE PROPERTY 02 — OBSERVEDI(DATE. ____ ) 7 POTENTIAL S ALLEGED
04 NARRATIVE DESCRIPTION =
01 Z O. CONTAMINATION OF SEWERS. STORM DRAINS. WWTPs 02 - OBSERVED (DATE: ) J POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION
01 = P ILLEGAL/UNAUTHORIZED DUMPING 02 C OBSERVED (DATE. } O POTENTIAL 3 ALLEGED

04 NARRATIVE DESCRIPTION

05 CESCRIPTION OF ANY OTHER KNOWN, POTENTIAL. OR ALLEGED HAZARDS

. TOTAL POPULATION POTENTIALLY AFFECTED:

IV. COMMENTS

V. SOURCES OF INFORMATION :C.re 100cme roravences o g 11010 4ot 1amore snarvsrs 000m8)

GA EPD State Files.

EPAFORM 2070 12(7 81)




e

L RCRA/NPL POLICY QUESTIONNAIRE FOR INITIAL SCREENING

Site Name: /‘DE(ML/L pou‘)ec' “"‘Q\ ﬁVz"é (,/_) /{/ng/ée}

City: %%Otyﬁﬂﬁ\d_. State: fgég_
EPA I.D. Numer:-/mﬁzb eI PRy,
Type of Facility: Generator__. - Transporter Disposal

Treatment Storage (more than 90 days)

I. RCRA APPLICABILITY yes

Has this facility treated, stored or disposed o
of a RCRA hazardous waste since Nov. 19, 19807

Has a RCRA Facility Assessment (RFA) been performed
on this site? .

ke 8

Does the facility have a RCRA operating or post-closure
permit? If so, date issued

Did the facility fi{le a RCRA Part A application?
If so:
1) Does the facility currently have interim status?
2) Did the facility withdraw its interim status?
3) Is the facility a known or possible protective
filer?

KK

SN

Is tha facility a late (after Nov. 19, 198Q) or
non-filer that has been identified by EPA or
the State?

STOP HERE IF ALL ANSWERS TO QUESTIONS IN SECTICN I ARz NC

II. FINANCIAL STATUS

N

Is the facility owned by an entity that has —_—
filed for bankruptcy under federal or State
lawg?

III. RCRA ENFORCEMENT STATUS

Has the facility lost authorization to operate — Jf{
or had its interim status rewvokad? U//

Has the facility been involved in any other RCRA —_—
anforcement action?
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LOGSOOX REQUIRTMENTS
REVISED - NOVEMBEN 29, 19gg

NOTE: ALLLANGUAGE SHOULD BE FACTUAL AND omIECTIvVE

Record on front cover of the Logbook: TDD No_, Site Name,
Site Location, Project Manager

All entries are made using ink. Draw a single line through
errors. Initial and date corrections

Statement of Work Plan, Studyv Plan, and Safety Plan
discussion and distribution to field team with team members’
signatures

Record weather conditions and general site information.

Sign and date each page Project Manager is to review and
s!gn olf an each logbook daily.

Document all calibration and pre-operational checks of
equipment. Provide serial numbers of equipment used onsite.

Provide referenca to Sampling field Sheets for detaited

sampling information

Describe sampling tocations in detail and document alt ! - Lo o ' ‘
changes from project planning dacuments. :

Provide a site sketch with sample locations and photo
focations.

Maintain photo log by completing the stamped information oo N B R PR - : } . . . . ‘
at the end of the logbook.

If no site representative is on hand to accept the receipt for
samples. an entry to that effect must be placed in the

logbook.

Record 1.D. numbers of COC and receipt for sample forms
used. Also record numbers of destroyed documents.

Complete $MO information in the space provided.
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Nc.

Case

i.ew_Concentration yes/no

Scil

Waier

Airbilt No;

T Water T

inbu _t
Date: .8

. 3
Tuee ... H keyed to map.__ e
; s k..tiw.:v\ \N\\v\ a .

1D«

I3 .\.y.% T, i

Date: . 8/: w.\Hm By Whum. J- .. b
T o _ W heyed to map;__ )

Location. __J2 .

Picture of: <

DO w b L &0 o e
Date _8/cs/¢  ByWhom _leof...5

Twne. . . ___Hkeyed tomap, =

Location. u_;_:R.\:....x ..R.. ,w'.,.r\. «NU =

<. —_—

s Mt il e

Picture of:

By Whom: __ e boo

Lucation, .u_?r\\_:,{ o Feom  AC

Picture of:




Dy Y- 0707 ¢
Date __¥/z3/20 By Whom: Jeok s
Time: . Hkeyed to map___4

LOCBUOH E“ A'tl’;u I‘"Q‘44 (Arves .—r/
b 2o

Picture of; AL uﬂ& & l\\',Q\ Ouvepra  Dfen
| YL P S

oy -« S (mp

Date J,L-’_;,/’G\ By Wrom'LL_‘_%\
Time: _ K keyed to map._ S

Location. ZE’O\'«—.‘{'--\/

‘\——'ﬁ-\\

Picture of: Pt‘(m»/.-,h/ Aree. (el

——




oo b v aed
T T L L LY I Y N R VT

4 s Hheca
“l‘,.l'l '|'|l.' \H ol

H U (andy) harner
oo nlal Sy

wy
PW - Private well $S - Surtace Soul
P8 - Pubix (Municipal) well $8 - Subsurface $oil
MW . Monrtoring (Permanent) Weil ST - Saturation 2one
TW - Temporary (Well Point) well S0 - Sediment
W - industnal Watl CS - Compourts Soil
SW - Surface Water LS - Leachate Sou
SP - Spring Water
LW - Leachate Water
QUHIRCQOES
AR - A QC - Quality Control
SL - Sludge AQ - Aquatc (Biological)
WA - Waste - - i T8 -Trip Blank - '
OR-Orum

For all samples that are

to be anasiyzed by the in house FIT v laboratory, the
following deviation from the standard codes are 10 be used: The letter “5*
(denoung FIT Lab Analysis) 13 to be inserted in frant 3f the sampie number.
Standarg autg Sampiin
Groundwater Sample - Numper ] |

Appiopriate Code: $SA-TW-s0g

Example: g invesuigation - Temporary Well
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‘s

o REFERENCE 9

= —
NI FACILITY N
{11 FACILITY N3
N NS0 N
v, FACILITY

N ' FACILITY
LOCATION

NN

Il. POLLUTANT CHARACTERISTICS

(N SR RN - F SUTN HS TS

mrouin

ftems {, Iff,

the

which this data s coliected.

proper till—wn areals) balow.
compiete ana correct, you need not compie
V, sna VI (except VI-8 wnk
must be compieted regardiess). Compiste
1tems if no iabet has besn provided. Refer -
instructions for detsiled
tions ana for the legal authorizations unc

it the

B ST o & a4 .
it ard enter M2 correce cata n ot
30Gr0r.ate titi—in gres Deiow. AlsQ, f any
the creprintad data i3 aosent (e arca to =
‘eft of the lsvel space lists he informatic
that snouid appear), please: -provids.it in u

labei

itern  adescri-

INSTRUCTIONS: Compists A through J to determins whether you nesd to submit any permit application torms to tha EPA. [f you answer-“'yes” to any
" quesstions, You must submit this form and the suopiementat form listed in the parsnthesis followmg the quastion. Mark “ X" in tha box:in the third cglumn
If the supplemaental form is attached. {f you answer “na’* to sach question, you nesd not submit any of thase forms Yau may answer-“na” if vcunctmtv
is axcluded from parmit requirements; see Section C of the instructions. Ses aiso, Section O of the instructions tor definitions of bold—faced terms. . - .

attsinment area? (FORM S

11). NAME OF FACILITY

< R D

e ANS LEY STEAM

srea? (FORM 5)

16 _- 110

IV FACILITY CONTACT

A.NAME & TITLE (lau hru 4 title)

ELECTRIC.

| 8. PHONCK ‘area code & no.)

A.3TREET,. ROUTE NO. OR OTHER SPECIFIC IDENTIFIER

_c_ R 1 ¥ 1 I L i f 1 i 1 T 1 1 1 i i 1 T 1 7 U 1 i f] 1SR 1 v i LS
2B YERLEY T E _MGR., OF ENVR. ATFFRS. 404|522/6060
'S ETY . XTI YRR N n oy
V. FACILITY MAILING ADDRESS : 2

. A.STREXT OR P.O. 8OX
< b0 1 i [ T i ¥ I i 1L i R 14 0 i 1 v 1 i i i T -
3lp 0, BOX, 214
8. CITY OR TOWN C.STATE| O. ZIPCODK
T 1 T T L) LER) : 1 L i LI 1 T 1 LR T 1 1 Ll L LA LR

]2 002y cCAlBO0170

VI, FACILITY LOCATION :

3 LB L L LS 1 1 T 1 ] T T T i R 1 1 T T T 1] T T T ‘
SH.ICHWAY 2 — —
19418 as
8. COUNYY NAME

LR S S N D SN S H D RN S S B B S s SR S S M MR

EARD
M - 7o ]

C.CITY OR TOWN To.8TATEl £ zipcoDE | F COPNTY SODE

[3 ! T T L T T R 1 T 1 LR T T T T T L T T LI 1 l‘ 4 T T 1 . '
6lRQO2VIIIS= G *413 170

1A . . e . va 1

I

oy o SPECIFIC QUESTIONS }v'.' i o ""‘::.a' ""c['|c QUESTIONS vas | me "':2::
AZls this faciity 8 publicly owned trestment works | l 8. Does or will this facility (either existing or proposed)
"’::wmcn resuits In 8 discharge to waters of the U.S.7 b j inciude a concentrated snimal feeding operstion or X
‘TY (FORM 2A) t A aquatic animsi production facility wnich rasuits in @
—_ — — discharge 10 waters of the U.S.? (FORM 28) —— -
. a4 tNIS 8 TBCINLY wnICh Cuirentlv resuits 10 discnarges | .. ! U, Is tnis 3 oroposeq 1aciuty (otfer an tose descrioed X
.,~t0 waters at the U.S. otner tnan those descrives n| -~ ' in A or 3 above) wnich wiii resuit in s discharge to '
A or A above? (FORM 2C) FTURNTIR ry waters of the U.S,? (FORM 20) TS T >
o ) ) ) i F. Do you or will you inject st thus faciiity industrial or
.E. Does or will thig facility treat, store, or dispose of ; municioal effluent Delow the Iowermost stratum cone-
*-. hazardous wastes? (FORM 1) X ¢ taiming, within one Quarter mule of the watl bore, X
' unaerground sources of drinking water? (FORM &) —t—— —
30 28 1 X}
Q. Uo you or Wvou inject at tnis faciity any progucea . . . . e . N
g5 wateror ainar fluics wnin wre prougnt 1o ne suriace | | e N e o 1400
*# in connection with conventional oil or natural gas pro- , X process, solution mining of minerais, in fitu CoOMbuUs- X
duction, inject tluids usea for ennanced recovery of ! tion of'lonil tuel, or recovery of goc'nncrmm on ?
% ail or natural gas, or njact fluids for storage of liquid | ('I?ORM a) ‘ gy
hvdrocarpons? (FORM 4) e 7 s Te 37 1 98 s
. [s thus facihty @ Propossq stationary sQuUIcs wnich is d. s thig tacility a proposea StEtIONSry source which is
“one ot the 28 industriai categories listed in the in- NOT one of the 28 industrial categories listed in the
¢ strucuons and which wiil potentiatiy emit 100 tons X instructions and which wiil potentisily emit 250 tons X
Ui per year of any air pollutant reguisted under the per year of any air poliutant reguiated under-the Clean=}-.
Clean Air Act and mav stfect or be located in an Air Act and may affect or be iocated in an sttainment |-
1

€PA Form 3510-1 (6-80)

CONTINUE ON REVER



: I PEFISER —_ '
iy L7
SRS l——_.._.
e =

|Vlll OPERATOR INFORMATION

B. is the name-istea in

A.NAME
R S S R S S S S S B SEN o N B ma S H e S R S S S S S S S S T R SR SR SR SR S I :’mﬂl-A sis0 the
f—- .
I8f{GEORGT A POWER COMPANTY Txves I NO
Jae | 1e e 6 BN .
{ 7 C.STATUS OF OPERATOR /Enter ine appropnate letter tn1o tne answer 00x. if "Other’, specify.) i O. PHONEK (ares code & nra.)
FeFeUERAL .. - MePUBLIC /otner tnan rederas or srare; . |/ specity) < | ‘ R LI
"§=STATE  ~ "-.. O = OTHER fspecity) D | Al 4 0 4ll5 22116060
P = PRIVATE L—-—-,. -+ C" e Pt 1
LAy : €. STREET OR P O. BOX . - D
I L L L L L L N e I L L L v ' U S P :
p ) 3.0.X, 4545 g Yo T e Ak AT
16 - 4%
RN : £ CITY OR TOWN lc.sTavd w. ziPp cooE |IX. INDIAN LAN_
=t T T e T e ! T T T T the tacuty (0catso on indian iands?:
( — e N e ) { r . PV o~
]" ‘e : . - n.’ a1 e ar . " . ! . QT
{ A. nPORS /Discharges 10 Surface Water) } D. PSD (Air Emissions jrom Proposed Sources): R PR R e
PR . T ' ' v b 1 1 v e . . v i i 1 ' v ' ] | i : , * IR - Al
(NI 13.5.0,.0,2 4. 7 7 3, . 9|Pi !tione L . ™. 3
TS ETS CERET ST TN IR ST - 10}
i 8. VIC Underground injecnion of Fluids) | E.OTHER (specify) o
5 90 S [ L S B I D N S B S .2 A S B S S AR B S S R B BRNL A =709y
-3 Yone '9
S ] 18|17 (K] - 30 | v e or e - 30
| . C. RCRA (Hazardous wastes) £.OTHER /(specify) - = ~
. ¥ 1 LB ] i T i 1 i IS 11 sTr 1 T ) i 1] 1 L v i I i { 1 (specify)
'31R| | vonpg | D 9 L , e .
TS ETETENED - 18 AN EREREX] - B}
! XI. MAP

{ Atwach to this application a topographic map of the area extending to at least one miie beyond property bounderies. The map must show -;
| the outline of the facility, the location of each of its existing and proposed intake and discharge structures, each of its hazardous waste
' trsatment, storage, or disposal facilities, and each weil where it injects fiuids underground include all springs, nvers and other.zaufm
water bodies in the map area. See instructions for precise requirements.

Generation of electricity by combustion of ccal and qil.

* Wansley is jointly owned by Georgia Power Company, Oglethorpe
Power Corporation, Municipal Electric Authority of Georgia, and

the City of Dalton.

{
I XIN. CERTIFICATION /sew instructions/
t { certify under penaity of law that | have. persana/ly examnined and am familiar with the information submitted in this application snd ail
attachments and that, based on my inquiry of thoss persons immediately responsible for obtaining the information contained in the ¢
application, | belisve that the information is true, accurate and complete. | am aware that thare are significant panalm: for :ubmmmg
| false information, including the possibility of fine and imprisonment. e

P

(o

‘ A.NAME & OFFICIAL TITLE (rype or priar) T B. SIGNATURE C. DATE 31GNED
1{1t]¢co

l Ncéhemseuﬁa %“Ppcwu&e‘,@\ W//,M”L :/0(-/,1/ 1(! |

. COMMENTS FOR OFFICIAL USE ONLY . L‘f-h' : N PR

1 S L L L L L N AL
it L S . oL e
—1(: .

- ST
.PA Form 3510-1 (6-8Q) REVERSE




Il FIRST OR REVISED APPLICATION o

Place an X'’ in the aparopnate 20X 1N A or B heiow (mark on¢ 00x ontys 10 radicate anetrer tr.sas tr.g Hirst anpncation v ou are syamitting tor your facinty ot
reviseq apoucation. If this s your first a0kaation and you aiready know your faciitty’s SPA 1.0, Numoer, or if 7us i3 3 revise appnication, enter your taciity’
EPA 1.D. Numper in item | apove, .

A. FIRST APPLICATION fplace an "'X' beiow and provias the aoproprigic daie;

1. EXISTING FACILITY (Sce irstructicns for definition of “‘existing’ faciiity. L 23NEW FACILITY (Complete item below. )
T Compiete itcm delow. ) ' " FOR NEW FACILITI:
ROVI ] AT
— ) [ =3 ey .ron EXISTING FACILITIES. PROVIOE THE DATE /vr. mn. & aay) | A EYYG ’ryr r\vlwotd.:a:;%r:;
3 [= : i PERATION BESAN OR THE DATE CONSTRUCTION COMMENCED i | ! " TION BEGAN OR IS
ALY [7 4 ,-u the boxes (o tne left) P o] EXPECTED TO BEG!
x ' - -
TS o) DT TR T NI ES AL l
B REVISED APPLICATION (piacean "X Sclow ana compiete [icm i aooue)
— -/
1. FACILITY HAS INTERIM STATUS — 2. FACILITY MAS A RCRA PERARMIT

(—

[11. PROCESSES — CODES AND DESIGN CAPACITIES

A. PROCESS CODE - Enter the code from the tist of process coges beiow that best gescribes each process to Oe used at tne tacility, Taen lines are provided fo:
entering coqes. if more ines are needed, enter the cogefs/ :n the space provided. If a3 orocess wili be used that is not inciuded in the L1st of codas below, the
. describa the process (including 113 aesign capacity) in tne space provided on the form (/cem (11-C).

> "‘Jl

-r- e

8. PROCESS DESIGN CAPACITY — For sacn coda entered in column A anter the capacity of the process.
. 1. AMOUNT — Enter tne amount.
2. UNIT OF MEASURE — For each amount entered in column 8(1), enter tne coae from the list of unit Measure codes below that describes the unit of
measurs used. QOnly the units of measure tnat are I15tea Deiow snould De used.

PRO- APPROPRIATE UNITS GF PRO- APPROPRIATE UNITS OF

CESS 'MEASURE FOR PROCESS CESS MEASURE FOR PROCESS
e CESS > ConEs = SION CAPACITY 220CESS SODE 2ESIGN CAPACITY
S J p— - .
Storage: - Treatment:
CONTAINERw00rrel, drim all) S03.7 GALLONS OR LITERS TANNK TO1 GALLONS PEN DAY OR
L TANK L ey 502 GALLONS OR LITERS LITERS PER DAY
"WASTE vn.b -~ S03+4’CUBIC YARDS-OR . SURFACE IMPOUNDMENT T2 GALLONSPER DAY OR
Z- "' CuUBIC METERS LITERS PER DAY
SURFACE iIMPOUNDMENT 504 . GALLONS OR LITERS INCINERATOR . TO3 TONS PER HOUR ON
- —_— —uy P — METRIC TONS PER HOUR:
Disposal: R C e GALLONS PER MOUR QR
INJECTION MELL e O79 GALLANS OR LITERS LITERS PER HOUR
LANDFILL LZ .~ ~OB0 ! ACRE-FEET (the voiume that OTHER (Usc for physical, chemical, T04 GALLONS PER DAY OR
- = wouid coucr one acre to a thermat or diologicai (reatment LITERS PER DAY
D Q -~e deptht of one (00t} OR processes not occurring n (anks,
(B} —~ HMECTARE-METER surface impoundments or incwner
LANDO APPLICATION D81~ ACRES OR HECTARES ators. Descrnioe the proccascs in
QCEAN DISPOSAL D82 GALLONS PER DAY OR the spuce proviaed; [tem [I1-C.)
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REFERENCE 10 (Jbaxvv&wy
spartment ot L‘Xadural ﬁesaurczs

ENVIRONMENTAL PROTECTION OIVISION

270 WASHINGTON STREET S W
J0€ D TANNER ATLANTA. GEORGIA 30334
Commussioner
J. LEONARD LEDBETTER August 15, 1983
Division Director

Mr. D. N. Maclemore, JrI. F’LE DUP
Vice President and Chief Engineer

Power Supply Engineering and Services

Georgia Power Company

P. 0. Box 4545

Atlanta, Georgia 30302

RE: Request for Facility Status Changes for

Georgia Power Plants Bowen, Branch
Hammond, Hatch, McDonough/Atkinson
McManus, Mitchell, Scherer, Vogtle
Wansley and Yates

Dear Mr. MaclLemore:

This will acknowledge receipt of your reguest for withdrawal of your
application for a Hazardous Waste Facility permit.

Based on the information provided, withdrawal of your application is
warranted and your permit application has been placed in our inactive
files.

Please be advised that withdrawal of your permit application
invalidates any variance that you received to continue existing hazardous
waste treatment storage or disposal during the permit review process and
that based on our concurrence with your withdrawal request, the Federal
Environmental Protection Agency will terminate your facility's interim
status.

Should you wish to treat, store, or dispose of hazardous waste in the
future, it will be necessary that a hazardous waste handling pemmit be
issued, prior to the construction of such facilities, under authority of
Section 8 of the Georgia Hazardous Waste Management Act and paragraphs
.10 and .11 of Georgia's Rules for Hazardous Waste Management, Chapter
391-3-11.

1f further clarification is needed on this matter, please feel free
to contact Ms. Margaret Markey at 404/656-7802.

Sincerely,

B G
n D. Taylor, ., Program Manager

Industrial & Hazardous Waste
Management Program
JOT: mmb .
cc: James H. Scarbrough
File: Ga. Power (Y)
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GEOLOGY OF THE GREATER ATLANTA REGION
Keith I. McConnell and Charlotte E. Abrams

ABSTRACT

The oldest rocks present in the Greater Atlanta Region
(i.e., Corbin Gneiss Complex) are exposed in the crest of the
Salem Church anticlinorium, a major northeast trending fold
in the Blue Ridge portion of the study area. Nonconformably
overlying these 1 b.y.-old Grenville gneisses are metasedi-
mentary rocks of the Pinelog and Wilhite Formations. These
two formations are interpreted as lithostratigraphic equi-
valents of units within the late Precambrian Snowbird and
Walden Creek Groups of the Ocoee Supergroup. Strati-
graphically above the Wilhite Formation is a metamorphosed
clastic sequence that is interpreted as a lithostratigraphic
equivalent of the Great Smoky Group as defined to the
northeast of the study area. Rocks of the Murphy belt group
are exposed in the Murphy synclinorium conformably above
the Great Smoky Group. The Murphy belt group is composed
predominantly of a metamorphosed succession of clastic rocks
and also includes the Murphy Marble. The Murphy belt group
does not extend southwest of the Murphy synclinorium east of
Cartersville; however, rocks of the Great Smoky Group trend
around the reentrant in the Cartersville fauit into what is
referred to as the Talladega belt. Units of the Talladega belt in
‘this area are at least partially equivalent to the Ocoee
" -Supergroup and therefore are late Precambrian in age.

Lithologic units of the Blue Ridge are separated from the

rocks of the northern Piedmont by the Allatoona fault. The
northern Piedmont can be divided into two major lithologic
units, New Georgia and Sandy Springs Groups. The New
Georgia Group is interpreted to contain the oldest units in this
portion of the northern Piedmont and is characterized by a
metamorphosed sequence of predominantly felsic and mafic
volcanic and plutonic lithologies. The Sandy Springs Group is
interpreted to conformably overlie the New Georgia Group
and is composed dominantly of interlayered metavolecanic and
metasedimentary rocks with a decreasing metavolcanic
component upward in the stratigraphic sequence. Eastern
and western belts of the Sandy Springs Group are separated
by the Chattahoochee fault. a major tectonic boundary in the
northern Piedmont.

Northern Piedmont rocks are separated from similar
lithologies and stratigraphic sequences in the southern
Piedmont by the Brevard fault zone. In the Greater Atlanta
Regional Map area. the Brevard zone is a zone of early ductile
and late. brittleshearing that is interpreted to have formed. at
least in part. as a result of high strain along the axial zone of a
large F, isocline. No major vertical displacement is apparent
along this segment of the Brevard zone.

South of the Brevard fault zone. units defined as Atlanta
Group by previous workers are interpreted in this report to be
exposed in a large-scale synformal anticline. The Atlanta
Group is characterized by metamorphosed sedimentary and
voleanic rocks that have many similarities to lithologies north

of the Brevard zone. Possible correlations between the Atlanta
Group and the New Georgia and Sandy Springs Groups are
presented in this report.

Paleozoic plutonic rocks present within the Greater
Atlanta Regional Map area are divided into- three- major
categories based upon chemical compeosition, depth of intrusion
and time of intrusion relative to Paleozoic metamorphism.
Earliest (category 1) intrusions were emplaced at shallow
levels coincident with voicanism, are concordant to the regional
trend, and are characterized by dacitic subvoleanie plutons
and volcanics. Category 2 plutons were intruded syntec-
tonically, at an intermediate level in the crust. and are
characterized by moderately high concentrations of potassium,
nearly concordant contacts with the country rocks and a lack
of any association with volcanism. Both category 1 and 2
plutons have a metamorphic overprint. The final category of
Paleozoic intrusive rocks present in the study area is domi-
nantly granitic in composition, lacks a metamorphic overprint,
isdiscordant to the regional trend and does not have a volcanic
component. Plutons of category 3 are known to oceur only
south of the Brevard fault zone.

Two major regional progressive metamorphic events and
seven deformational events have been recognized in the study
area. The earliest deformation and metamorphism recognized
occurred during the Grenville orogeny (approximately-1,000
m.y. ago) and is reflected only in basement gneisses of the Blue-
Ridge. The second metamorphic event is interpreted:to have
occurred approximately 365 m.y. ago and was associated with
a major episede of isoclinal recumbent folding (F,). Axial
planar foliation (S, ) associated with this fold event represents
the dominant planar feature in crystalline rocks-of the area.
Folds related to this deformation have not been recognized
within the Valley and Ridge west of the Cartersville fault,
partially supporting the existence of the fault east of
Cartersville. F2 folding postdated Paleozoic metamorphism
and is responsible for the geometry of outcrop patterns in the
Greater Atlanta Region. Subsequent folding events (F3 and

F ) interfere with earlier fold patterns and complicate outcrop

_patterns of map units.

Twenty-eight commodities have been mined or prospected
within the boundaries of the Greater Atlanta Regional Map.
Of these various commodities only barite, ocher, sand, granite
(dimension stone and crushed), limestone, structural clays,
and marble are still being mined. Areas of extensive mining
and (or) prospecting include the limestone, bauxite, and shale
deposits of Floyd and Polk Counties; barite. ocher, iron and
manganese deposits of the Cartersville district: volcanogenic
massive sulfide and gold deposits in the northern Piedmont;
and crushed and dimension stone from quarries in the Stone
Mountain. Panola, Palmetto, and Ben Hill Granites and
Lithonia Gneiss south of the Brevard fault zone and in the
Austell, Sand Hill. Kennesaw and Dallas gneisses north of the
Brevard zone,
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INTRODUCTION

Purpose and Methods

This report presents results of the Greater Atlanta
Regional Map project, an effort to develop a comprehensive
geologic data base for the rapidly growing Atlanta metro-
politan area. The primary objective of the Atlanta Regional
Map project was to provide a compilation and synthesis of
existing and newly derived geologic information for the
Greater Atlanta Regional Map area for use by private industry,
the general public. and the geological community. A secondary
objective of this project was to compile a single-source listing
and map of mines and prospects in the Atlanta area primarily
for use by the mineral industry. When aspects of mapping
related to the Greater Atlanta Regional Map project generated
interest from within the mineral exploration community, the
economic part of the project was expanded to include a
detailed examination of the origin of base and precious metal
deposits in the Atlanta area.

The base used for the above-mentioned compilations is the
map of the Greater Atlanta Region. The Atlanta map was the
first of a new series of 1:100.,000 scaie topographic maps
produced by the U.S. Geological Survey. Unlike 1:100.000
scale maps that followed it, the Greater Atlanta Regional Map
was not in the 1° of longitude format. The Greater Atlanta
Regional Map encompasses 1 degree, 30 minutes longitude
and 1 degree of latitude and is centered on the city of Atlanta
{Fig. 1). Ninety-six 7.5-minute quadrangles are contained
within the boundaries of the Greater Atlanta Regional Map
(Fig. 1) as are portions of three major geologic provinces (i.e.,
Valley and Ridge, Blue Ridge. and Piedmont).

o

To produce a geologic map of an area as large as that
contained within the Greater Atlanta Regional Map requires
an enormous amount of time and money. For that reason,
existing geologic literature was reviewed in an effort to find
suitable geologic mapping for compilation. Some information
used in compilation of the geologic map of the study area (Plate
1) was available as open-file maps at the Georgia Geologic
Survey. Geologic information also was available from various
hydrologic reports and nearly all of the Valley and Ridge
portion of the Greater Atlanta Regional Map was compiled
from these hydrologic maps.

At the start of this project much of the Blue Ridge and
Piedmont contained within the boundaries of the Greater
Atlanta Regional Map lacked adequate geologic mapping. A
major task of the Greater Atlanta Region project was to
provide mapping for these areas. In a cooperative effort,
members of the Georgia Geologic Survey, U.S. Geological
Survey and the University System of Georgia performed
detailed and reconnaissance geologic mapping on 7.5-minute
base maps. Detailed mapping generally was reserved for those

areas that were exceedingly complex structurally or were of

potential economic significance. Detailed petrographic studies
were limited to the formal definition of specific lithologic
units. Many of these petrographic studies were included in
derivative reports and investigations. Chemical analyses of
rocks were restricted to selected units. Most of the analytical
work reported in this investigation was performed in labora-
tories of the Georgia Geologic Survey and U.S. Geological
Survey, although some analytical work on potentially
economically significant units was provided by several mineral
exploration companies.

Any compilation of data from multiple sources requires
compromises in the handling of differing interpretations and
mapping detail in adjacently mapped areas. Also, all areas
could not be mapped to the degree that would provide a
complete and solid data base for interpretation. This report
contains examples of all of these compromises and constraints.
In particular, all areas within the study area were not mapped
to the same degree of detail (see Appendix D) and, therefore,
some compromises regarding lithostratigraphic contacts were
necessary. In addition, controversial areas for which more
than one interpretation of the geology existed required a
judgement as to which interpretation was to be used on the
compilation. Justification for the interpretations used are
included within the text of this report.

Belt Terminology

Any author of a regional report on the geology of crystal-
line rocks in the southeast almost immediately encounters the

problems related to the “belt” terminology which is commonly .

used to define the major rock groupings as long, linear beits.
Although there is almost universal dislike for the “belt”
terminology, terms such as Blue Ridge, Inner Piedmont,
Talladega, etc., have become entrenched in the literature and
in the minds of Appalachian geologists. The use of these terms
has almost become an obligatory part of any manuscript
written on the southern Appalachianorogen. Faced with these
entrenched terms, authors of reports on crystalline rocks in
the southeast must select one of four alternatives when
preparing a manuscript: 1) using the belt classification of
either Crickmay (1952) or King (1955); 2) using a previously
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Table 4. Proposed correlation chart of lithologic units in the Alabama,
Georgia and South Carolina Piedmont.
Northeast Georgia and .
Alabama Georgia South Carol?na Georgia
Modified after Tull : Modified after Hurst®
(1978) west {this report} east Hatcher {1974} (1973)
Emuckfaw " . Greywacke, schist
Formation 8ill Arp Formation Quartzite. schist
Factory Shoais c
=3 Formation .2
3 =
5 E Aluminous schist
S
Wedowee & Andy Mountain * Wedowee
Group 5 Formation = Formation
[77) U
- Chattahoochee =
© , ) 1] not present
c Palisades Quartzite § 5
A =
[
aQ Mad indian
3 and Dog River Powers Ferry Greywacke, schist,
§, Hatchet Creek Formation Formation amphibolite
% Groups
3 P
‘g Higains Ferry
:,§ Poeaggdge Hornblenqe agneiss,
z Mountain amphibofite
Fc;l;mftlons New Georgia Group Ashiand Group
Hillabee
Chlorite Basement
Schist

“Hurst (1973) interoreted the Wedowee to be older than Ashland.

facing criteria, and (or) fossils, this interpretation relies in
parton the lithologic similarities between rocks of the Sandy
Springs Group and Tallulah Falls Formation defined in
northeastern Georgia by Hatcher (1971a). The similarities
between these two sequences have been noted by many
geologists (Hatcher, 1974, 1975; Higgins and McConnell,
1978a; Gillon, 1982). The stratigraphic interpretation pre-
sented herein is also in part dependent on Hatcher'’s (1971a.
1974) interpretation of an unconformable contact between
Grenville basement and the Tallulah Falls Formation.

New Georgia Group

Rocks of the New Georgia Group(Abrams and McConnell,
1981a) form an irregular beit that extends from the Bremen
area on the west northeastward to Canton where the belt
narrows considerably and continues northeastward to at least
the Dahlonega area, forming the “Dahlonega gold belt” (Fig.
11). The outcrop belt of the New Georgia Group, which is at
least 130 mi. long and. at its widest, is 17 mi. wide. contains
most of the base and precious metal deposits in the Greater
Atlanta Regional Map area. New Georgia Group rocks are
exposed in the core of a large-scale second-generation synform
that plunges to the northeast. The base of the New Georgia
Group is not exposed and its exact thickness is unknown.
Sandy Springs Group (eastern belt) rocks are in fault contact
with the New Georgia Group along the Chattahoochee and
Blairs Bridge faults in the eastern and northern part of the
belt (Plate I and Fig. 11). The contact between the Sandy
Springs Group (western belt) and New Georgia Group near
Villa Rica is gradational and this gradation is expressed by
the apparent waning of volcanic activity as time progressed.

The New Georgia Group is characterized by the dominance of
metavolcanic rocks over metasedimentary rocks. On the other
hand, the Sandy Springs Group is dominantly metasedi-
mentary and contains a steadily decreasing volcanic com-
ponent upward.

That part of the New Georgia Group that is exposed in the
study area is composed of an intermingled sequence of
metamorphosed felsic and mafic volecanic and subvoleanic
rocks, plutonic rocks and a proportionally smaller amount of
sedimentary rocks. At least two cycles of volcanism are
recognizable in the New Georgia Group, but the scarcity of
distinct volcanic textures due to metamorphic overprinting
and deformation limits the accuracy of estimates regarding
the exact proportions of felsic to mafic volecanic material in
these cycles. The obliteration of original sedimentary or
voleanic textures during metamorphism and intense
deformation and complexities within the original voleanic pile
combine to make definition of internal stratigraphy in the
New Georgia Group very difficuit. However, portions of the
New Georgia Group are relatively well known and provide
some understanding of the stratigraphy of the group. Two
areas studied in detail occur on the borders of the New Georgia
Group outcrop belt. Lithologic units in these areas are the Mud
Creek Formation in the Villa Rica area to the southwest and
the Pumpkinvine Creek Formation to the northeast. A third
formation in which some idea of internal stratigraphy of the
New Georgia Group can be ascertained is in the Univeter
Formation located near the center of the outcrop belt of the
New Georgia Group (Fig. 11).

In the vicinity of Villa Rica. Abrams and McConnell
(1981a) were able to define the Mud Creek Formation of the
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McConnell (1981a) also considered these rocks as well as most
rocks in the Austell-Frolona antiform to be equivalent to the
Sandy Springs Group, but tempered this interpretation due to

- the still preliminary mapping in the area. The term Rooster-

ville group was informally introduced to define these rocks

resent in the Austell-Frolona antiform (McConnell and

h Costello. 1980b). In this report. we consider rocks present in

the Austell-Frolona antiform and conformably above the
New Georgia Groupas equivalent to the Sandy Springs Group
and have abandoned the term Roosterville group. These rocks
are now interpreted as a western belt of the Sandy Springs
Group due to lithologic and stratigraphic similarities. The
eastern belt of the Sandy Springs Group is that defined by

" Higgins and McConnell (1978a. 1978b). These units are
. separated by the Chattahoochee-Blairs Bridge fault system.

The Chattahoochee fault was originally defined by Hurst
(1973) as marking the western contact of the Sandy Springs
Group. In subsequent reports, McConnell and Abrams (1978.
1982a) redefined the trace of the Chattahoochee fault, but still
recognized it as representing the western and northern
boundary of the Sandy Springs Group (eastern belt) for most
of its length (Plate [). From a point just north of Austell.
northward and then northeastward through the northeastern
part of Greater Atlanta Region (Plate I). rocks of the Sandy
Springs Group are thrust over New Georgia Group rocks
along the Chattahoochee faulit (McConnell and Abrams, 1982a).

The outerop pattern at Austell was interpreted to indicate that
the Chattahoochee thrust plate was overridden by rocks on the
Blairs Bridge thrust plate (MeConnell and Abrams, 1978).

Sandy Springs Group (eastern beit). The Sandy
Springs Group is the most areally extensive rock group in the
northern Piedmont. In his report. Higgins (1966) indicated
that the Sandy Springs sequence terminated at the Brevard
fault zone. However, in recent years it has become apparent
that Sandy Springs Group rocks occur on either side of the
Brevard zone(Kline, 1980, 1981: McConneil, 1980b; McConnell
and Abrams, 1982a). This interpretation is consistent with the
observations of Crawford and Medlin (1974) to the southwest
and Hatcher (1972, 1978b) to the northeast.

As defined by Higgins and McConnell (1978a), the Sandy
Springs Group consists of four formations (Table 10): Powers
Ferry Formation. Chattahoochee Palisades Quartzite, Factory
Shoals Formation, and Rottenwood Creek Quartzite. Subse-
quent work in the type area of the Sandy Springs Group
indicates that the Chattahoochee Palisades Quartzite and
Rottenwood Creek Quartzite are exposed parts of a single unit
that is repeated by folding. Minor lithologic variations between
the two units are attributable to facies changes within the unit.
Therefore, the upper quartzite unit (Rottenwood Creek
Quartzite) of the Sandy Springs Group is abandoned in this
report and those rocks previously defined as Rottenwood
Creek are correlated with the Chattahoochee Palisades
Quartzite.

Table 10. Correlation chart of the Sandy Springs Group, eastern and western belts.

Rocks in the Austeil- | Rocks in the Austell- § Sandy Springs Group | Sandy Springs Group | Sandy Springs Group Tallulah Fails "'Sandy Springs
Frolona Antiform Frolona antiform (western belt) (eastern beit) Formation sequence”’
Hurst (1973 Crawford and Medtin : . Higgins and McConneil Crawford and Medlin
urst { ) (1974) this paper this paper {1978) Hatcher (1974) (1974)
. . . Mt. Olive Church
Not detined Not defined Not defined {schist)
Rottenwood Creek Quartzite-schist mem-
Bill Arp Formation Bill Arp Formation Quartzite ber and greywacke- | Adamson quartzite
schist member (?)
Backbone schist
Wedowee Factory Shoals
Formation Formation
Factory Shoals Garnet-aluminous- | Anneewakee graphitic
Formation schist member schist-quartzite
Sparks Reservoir
Andy Mountain

Frolona formation Formation {schist and gneiss)

Chattahoochee Chattahoochee N i Dry Creek Q X
Palisades Quartzite Palisades Quartzite ot defined ry Creek Uuartzite

Chapei Hill Church

{gneiss and schist}
Dog River Powers Ferry Powers Ferry Greywacke-schist- Mt. Vehrnon C:.urch

Formation Formation Formation amphibolite member graphitic schist-

quartzite

Mt. Vernon Church
schist
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Ground Water of the Piedmont and Blue Ridge Provinces
in the Southeastern States

By H. E. LeGrond

INTRODUC TION

This clrcular summarizes the underground
water conditions in the Pledmond and Blue
Ridge praovinces of ihe Southeastern Stater—
the region shown on the geologic map (lig. 1)

There are several waye of developing weter
fromthe ground in (his region. In earlier daye
oprings were used because they are

diameter and sre commonly lined with con-
crete or terrs cotta pipe. these wells do not
extend Uto hard rock and go dry if the water
table falls below the bottom of the well. Drilled
wells, which are now the mostl common source
of ground-water supply and which arethe chief
concern of this report, are cased to the hard
rock and extemd as opam holes into the rock.
Although some drilled wells are as small as

n coves or on lowland slopes. Almost sil
springs in the region yield between | to 3 gal-
ions per minute snd rarely show s eignificant
decling in yleld during dry weather. Dug wells
ware common In the past, bul they are being
replaced by bored and drilled welis. BHored
wells, like dug wells, are as much as 2 feet in

EXPLANATION Y

2 inches in diameter and others are se large
a8 10 inches, the most common size le about
S or § inches. Almost every well In recent
years has been praperly constructed to pre-
vent water on the ground from ruming down
the cutaide of the casing into the well.

EVALUATING IITES

A epecial sttempt is made to halp those who
are (nterested in the yielde of wells. Becauss
ylelds of individual wells in the region vary
greatly within distances as short as 100 {eet,
estimates of potential ylelds of prospective
wells are difficult to make. This fact has led
frequently (o water shortages, excessive costs,
inconveniences, or undus anrxiety (n wmany
cases. Ag the yield of a well {8 unpredictadle,
the next best approsch is to sttempt to show,
on a percentage bastis, the chance for a certain
yleld from a weil tor different condilions.

Although many factors determine the yield
of s weil, two ground conditions, when used to-
gether, sefve 36 & good index for rating s well
site. These conditions sre topography and sofl
thickm The retings are based on the fol-
lowing statement: High-ylelding wells are
common where thick residual solls end rels-
tively low lapographic aress are combined,
and low -yielding wells are common where this
soils and hilltops are combined. By comparing
conditions of a site according to the topo-
graphic snd soll conditions ane gets a relative

rating value. For example, the following topo-
graphic conditions are sssigned point values:

Porats Topogeophy

Figure 2 showe values for certain topo-
graphic conditions. Figare 1 shows rating
values for eoil thickness. The eoil tone in
this report Includes the normal soile and aleo
the celstively soft or weathered rock. The
topographic conditians and eoll canditions are
asparatsly reled, and the points for each are
added to get the total poimts which may be
used in tsble 1 to rate o site.

Using two well sites, A and B, a8 examples,
we can evaluste each as 1o the palential yleld
of a well. Site 4, pr ar ded uplend

CROUND wATER OF TV PHDMONT AMD ML RIDCE PROVINCES Y IGUTHEASTIAN STATER

. POIRT VALUE FOR SOR THACHNESS
10 12

CHARACTER OF SOR.
AND ROCR

Sors rach —aiwnet ne ool
Yery Suin wpll - omns rech sulrrege
Sult thin —p fow rech ewicrepe
] m”ﬂ—u.‘*‘
12-13  Thich epd-as rach outtrups

Ngwre ). ~Rating in poinm fut vertem soniitions of soff thichney.

Toble L —Use of mumancal rmtmg of well site o estimats
the percent chance of success of @ well

(Data ere based on maximum depth of 300 fect
or maximum drawdown of waler level of
about 300 feet. No inter(erence from pump-
ing is aseumed. Numerical reting is obtain-
ed by adding rating in points for 10pography
and e0il thicknesa|

(4-point reting for topography n fig. 3) having
a relatively thin soil (8-potint reting for soil
charscteristic in lig. 3), has a total of 10
points. In table | the aversage yield for aite A
is 8 gpm (gallons par minute). This site has 2
85-percent chance of ylelding 3 gpm and a 40-
percent chance of ytelding 10 gpm. Site B, o
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TVALUATING 3ITRS 3
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draw or slight sag in topogrephy (18-point
rating) having & moderstely thick soil (13-
point rating), has a total of 30 polnts, sn aver-
age yleld of 30 gpm, and a 13-percent chance
of ylelding 25 gpm. Refsrring to ligure 4, we
sse that the 10-polmt site has less than )
chance in 10 of ylelding 40 gpm wheress the
10-poind site has betier than an even chance
of ylelding 40 gpm.

Some topographic conditions of the region
and a few topographic ratings ere shown in
figure 5. Wells located on concave slopes are

ly more productive then wells on con-
vex slopes or siraight siopes. Broad but slight
lopes nesr caddles (n gently rollisg

' Ao
B/ 4558
° A
ol [ [ ““l.| 20 n 0

Lagmptn A site =ith 16 posnts hes 3 chances = 10
of pioliiing of loset 30 galienm pov Surln
ond & chences w 10 of yatang 10
@ollons por Funute

re 4. —Poshebiity of guimieg ¢ cormin yiold from & woll ot
diffarant sines buving

variom sl -peint satags.

upland arees are eapecially good sites for po-
tentially high-yielding wells. Ow the other
hand, steep V-shaped velleys of the gully type
mey not be sspecially good sites, and they
should be avoided if surface drainage nesr the
well {9 s0 poor that tamination Lo p bl

More difliculty ts lthely to occur In rating
character of soil and rock than In rating

Vige §. —~Comaryuide o the Mus Ridgs groviate thowing spyaucimes Ntlng b wpaguply.
1 . . '

. .
[ CROBD WATER OF TV PEDMONT AMD BLUR RIDOR PROVINCES OF SOUTHIASTEAN $TATES
o

Pgmn 6.—Ahe st s Mbaly [ ) e cammagy
(oo i g § 1 ¢ o,

topography. Everyone should be sble to de-
termine by cheervation if the soll lo thin (lese
than 7 soll snd rock points as shown In figure
8) and U the soll is fairly thick (more than 10
soll and rock poiste), but the intermediate
relinge are difficult to make. U the obeerver
1s unsure of the soll sad rock rating sbove the
§-point (thin soll) value he may choose a 10-
point value for the sile with sgsurance thet he
ts fairly correct. White quarts of flint, which
occurs as veins and as rock fragmemts on tke
ground, ls aot considered a trwe rock in this
repoct becanse it persists in the soll 20ne; &
quarts vein in many cases is considered to be
s slightly favorable Indication of a good well
slte.

The numerical reting system (s not Iatended

grester parcentage of yield 18 reached before
the greater percentage of drawdown. Figure 7
shows an approximate relation of drawdown to
yiold for an average well in the reglon. Note
ihat the yisld-drawdown relationships of all
wella lie within the shaded sone and that ever-
sge conditions occur on or sear the hesvy
line. As an example of the relstion bet

yiold and drawdown, we may consider a wel)
220 teet deep having a static water level of 20
feet below land surface. (See fig. §) This well
yiolde 40 gpm with s pumping level st a depth
of nearly 320 (eet; the pump might better be
oat at 120 (oot (30 percent of drawdown or hall
the thicknees of the water) where sbout 38 gpm
or 90 psrcent of the relative yield could be
reslized {tia y and ical
to lower the water lovel of a well to a poeition
near the bottom uniess the yiald ls o poor
that the water stored in the well is nesded.

There is no simple deflnition of the yield of
a well-—especislly In the Blue Ridge and Pled-
momt provinces. Yields lor various levels of
the water in the pumped well sre rarely
known. The yields in this report are consid-
ered to be standard for wells sbout 300 feet
deep which are pumped about 11 hours esch
day and in which drewdown of the water level
is about 200 (eet; it ie assumed that there is
0o inerfsrence by pumping from other wells,
which would increase drawdown.

to be precise. Ome person may rate s partic-
ular eits ot 1§ points, wherees ancther perasca
may rate if al 17 points; such & amall differ-
ence (a rating would aot be mislesding. Al-
most everyone’s reting will be within 8§ points
of an average reting lor » eite.

v

The term “yield” la not definite but is the
reported cepacity of s wall to produce watar,
gonerally during a short pumping test. The
water lovel in s well will stabilise if & certain
limited yiold or withdrawal of weter is main-
talned; however, s greater withdrawal or yield
will canse the water level to fal). b many
casen the water level continwss to fall until
the pumping otops o thet continuous pumping
would result in a smaller yiold than that esti-
mated earlier. The percentage of relative
yield is oot directly proportionate to the per-
contage of drawdown of the water level, but the

8
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FRACTURSS IN THE ROCK ]
Lond surtece
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DEPYH OF WELLS

How desp should s well be drilled? Thie
question is not easy to arawer for ed Individ-
ual well. In moet places fractures in the rock
"t smaller asd fewer with depth and deep
drilling: msy wsot be ecomomicsl. Figure ¢
shows the perceontage of total yield for certain
depthe (n en svearage well.

Toe lollowing table showe the percentage of
welle that resch their masimum ytelds atcer-
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most of the intercommecting fractures occur In
» sone no deeper than 130 feet below the jand
suriace, it may be wise to drill a0 deeper tham
130 leet if the yield ls very poor, or no deeper
than 300 feet in almoet all cases.

PRACTURES M THE ROCK

Figure 10 Ulustirates six different fractuce
patierne In rocke pemetrated by wells. To
simplify the illusirsiions the welsr table and
soll thicknese are congidered wiform, amd
onch well, caged 10 80 feat, ta 330 fest deep.
The approximate sumber of (imes each gem-
eral pettern of fractures occurs la 100 wells
is shown ia percestage bemesth each type.
Wall A penstrates no fractures below the cas-
ing: thersfore, the well yields mo water. Well
§ pensirstes s fracture sone in which two or
more frectures occur a few fest below the
casing. Thie type of well s common. R may
yieid as much as 10 to 30 gpm for & period of
several mimstes wntll the fractures are drain-
ed. Then lte yield will likely docline sudden-
1y, and \he amount of decline will depend upon
the t of water trangmitted to the well by

tain depths below which drilling s useless. As

Perceninge
{len)) of welts

333848

the soll and the underlying thia sose of frac-
tured rock. That pert of (be well below the
fracture sone coniributes no water and ecte
only as a storege reservoir into which wsier
drains. The yield of this well dose not in-
crease with increased drawdown. Well C pen-
sirsles only one fracture, ¢ large ome near the

-

e

r.---

top of the (resh rock. This well is eimiler to
well B. It may yleld considersble water for s
few minutes unti) the stored water (n the frac-
wre s draved. The peremial yield, under
continuous pumping will depend om the per-
ameability of the soll and weathered rock and
on the amount of weter that Is released to the
fracture. Well D penstrates several fractures,
which contribute small amounts of water, and
s large (racture at a depth of about 90 feet.
Well £ penetrates ssveral amell - to medium -
sised fractures. These fractures are larger
and more closely spaced in the upper part of
the bedrock. Well ¥ penetrates only ane [rec-
ture—a large one below a depth of 200 feet.

WATER TABLE

The water table, or upper surface of the un-
derground reservoir, comtinucusly Nuctustes
and reflects changes in underground storage.
During droughte we see¢ evidence of s (alling
water table when many shallow walle go dry.
Wa sleo can detect a lowering of the wster
table locally around welle (rom which water
is pumped. There 18 a continual discherge of
ground water by seepage (nto etresms, by
evaporation, and by transpicstion through veg-
etation. The discharge causes a gradual low-
ering of the water table sxcept for psriods
during and Immediately after significant pre-
cipitation when recharge to \he underground
reservoir exceeds the discharge from it and
the water t(able rises. Figure 1] shows the
trends of waler-level fluctustion In s well ot
Chapel Hill, N. C. The water level in this well
is controlled entirely by natural conditions,
and its fluctuation ie typicel of that in the re-
glon. There Is a characteristic sessonal
change in the water tabis, which begins to de-
cline in April or May owing lo the Incressing
amount ol evaporation snd tranepiration of
plante. n N ber or De . when much
of the vegetation hes become dormant, the
preclp [ first kes up lbe time
soll-motsture deficlency snd then agsin be-
comes effective in producing recherge, and
the water tabie begine to rise. In e year of
normel ralnfall the recharge lo the undec-
ground reservoir (s approximately equal to
the discherge from it, go that the water table
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WATER TamLE

Toble 2 —Comcentrations of chemcol constituents and therr charactensin effects om water use m the regien

{Concentration in parts per million except as indicated. Occurrence, where noted. is given In

parenthesis after

Constituents

Concentration

Charecteristic effects on water use

Silica 104} .ol ...

Calcium {Ca) and
magnesium (Mg) _.___.

Bicarbonate (HCOy) __._.

Sulfate (304). . -.........
Chloride (CV) ... .......

Fluoride (F) _.__________

Dissolved solids .. _...._

Hardnees as equivalent
CaCOg el

Rarely less than 1S or more

Commonly less than 0.3 in
aatural water. but corrosi
of irom plpes from wster

Rarely less than 5 or more
than 00 (commanly 8 to 20
in waler beneath light-

solls). :

Rarely less than 13 or more
than 130, commonly 30 to
100,

Rarely less than | or more

Rarely less than 1 or more
than 40, commonly | to 30,

0.0t0 0.0,

Rarely more than 20. com-
mounly lesa than 10,

Total of all minersl mstter

than 43, commaonly 20 to 33,

with pH less than 6.8 caused
a fairly common iron prob -

colored solls and 1S to 01n
water beneath dark-colored

than 100, commoaly J 10 40,

Rarely more than | . commanty

Porme hard scale In pipes and dollers
but mot normally & sertous problem
in the region,

More than 0.3 ppm staing laumdry,
wiensile, and fixtures reddish browa.

[Cause most of the hardness and scale-

forming properties of water. (See
bardness below.)

Concentrations la region are not gen-
orelly high encugh to cause trouble:

IConcentrations ia regioa sre not gen-
orslly high enough to csuse trouble.
Ity taste to water having more than
a few hundred parts per milloa,
ICancentration between 0.6 and |.Tppm
in water retards decay of teeth, bmt
amounts s excess of 1.$ ppm may
cause mottled enamel of teeth.
Whare concentration le greater than
30 ppm, contamination from sewsge
may be euspected. Water of con-
centirstions greater than 43 ppm
may be harmful to bables, .
Water contalning more thas 1,000 ppm

rerely ds 330,
76 to 130,

Rarely less than 10 or more
thao 180 (commonly 10 to
30 \n water benesth Light -
colored eolle and 40 10200
ia waler beneath dark-
colored eolls).

Rarely less than pH of 3.3 or
more than 1.5 (commonly
$.5 (0 6.8 in watar bensath
Uight -colored soils and 4.8
to 7.5 in water beneath
dark colored solls).

of & ived soilds is unsultable for
moet purposes.

ICauses consumption of scep Beiore
lather will form. Hard water forms
ecsle la boilere and het water
besters. Water whose hardness i
lese than 80 ppm is comsidered soft;
81 to 130 ppm, moderately hard;
131 to 180 ppm, hard; more than
100 ppm, very hard. -
[Valuse less than 1.0 indicate acidity,
snd corrosiveness of water gen-
erally increases with decreasing
pH.

] GROWND WATER OF THE PEDMONT AND MU RIDCE PROVINCES N SOUTHRASTERN STATES

ot the end of the year is st sbout the same
level ss at the beginning of the year. Wells
drilled into rock may, when pumped at Al
capacity, yield slightly less during the driest
part of the year when the weler table s low,
Yot there appeare (0 be no evidencs to support
the general belisf that the water table has
been declining during recent years.

CHENICAL QUALITY OF THE wATER

In comparison with ground weter in widely
scattered regions of the world, the water iIn
the Pledmont and Blue Ridge provinces ranks
among the best in chemical quality. (See teble
3.) Moset of the water is low (a total dlesclved
solide and is generally soft, but some is mod-
srately hard.

L]

iron in water is the most common com-
plaint. As little as 0.4 ppms (parts per milllon)
will cause a red stain on plumbing [ixtures.
About § of every 10 wells yiéld water with
lese than 0.3 ppm of Lron. Abowt 4 of 10 wells
yisld water with just encugh iron fo ceuse e
slight etatn, snd aboit 1 of 10 welle yields wa-
ter thet has considersbie iran. Some iron
problems resull when iron la dissolved from
rocks, and other problems result when water,
moving through lrom pipes, consequently picke
9p & browsa iron stain by corrosion. N s im-
portent to determsine the source of the iroa,
whether dissolved [rom the rocks or from the
pipes, before methods for ite removel sre
employed. Moet of {he water is satisfactory
for use withowt any type of trestment (lable 3).
Yot an analysis of the water should be mede
as soon a8 & well 1o drilled b0 determine U
treatment (a y. t is aot passhle to
determine the quality of water before e well
is drilled.

CONTARMNATION OF GROUND WATER

In view of the meny Inmdreds of thousands
of wells that are imterspersed with sbout ea
oqual number of septic tenks aind other waste
sites, i ls proper o give sericus sftention to
the poseibllily of cantaminsting an individual
water sugply. The tendency for ground water—
and contaminants thet might be ln i—10 move
asturally rom wplend aress toward stresm
valleys offershelp In plamning welle and weste
sites 0 aveld contaminstion. A well that is
pumped mey modify the natural movement of
water wnd drew contaminated water Woward {t;
this condition is more likely where the soil le
thin or sbsent than where it is thick. Care

should be taken to see thet no water from the
land surfece can seep easily (nto the well
sround the casing. Not anly ls the wsll site
importiant but so |s the weste site. [n most
casez the ch of tnated water (rom
» wastie sii¢ moving Into a well are nat esay
to predict, but s few general statements can
be made. For example, sl & waste site {}) a
deep water table I8 safer than a shallow water
table, {2} thick soll ls safer than thin sotl or
rock outcrops, {3) sandy eoll with gsome clay
maey be better than a clean sandy soill or o
sticky clay soll, and (4) a slope of both the
land surface and the wster table away from a
well is better than one toward .

The eoil and westhered rock are generally
effective in preventing waste materiale (rom
paasing through to underlying rock fractures,
bul the combination of {1) certain types o

. (B m of disposed
wastas, and (3) thin solls may result In con-
taminsted water r hing bedrock (ractures.
Once (n the bedrock frectures the contami-
nated weter may move esslly to water sup-
plies. Only « small percentage of wells have
been cantaminsted, but proper care in locating
and constructing wells and waste sites must
be tsken to minimise the risk of cantamins-
tion. Minunum standards epecified by health
officials, such as those relating to permeabil-
ity of the soll, distance between a well and s
waste site, and depth of the water table, must
be followed.

GEMERAL STATEMENTS ABOUT GROUMD WATER
M THE REGION

1. Ground water may be considered as oc-
curring In an underground reaervoir, Lhe wa-
ter being held in the open spaces of the rock
rasterisls., The watsr table, represanting the
top of the reservolr, generally les inthe clay,
or dlsintegrated rock materisls. [n the lower
part of the reservoir, water occurs In inter-
comnacting (ractures in bedrock; the fractures
diminish 0 mumber and sise with increasing
depth. Water enters the [ractures by seeping
through the overlying clsy, and drilled welle
drew water (rom these {rectures. The soutce
of this weter la precipitation in the general
arem of a well and not in some remote place.

3. A layer of residual soil and westhered
rock \les on lhe fresh rock in moet places;
the thickness of the soil and weathered rock
rangas from szerc to slightly more than 130
feet.




GOMRAL STATEMENTS ASOUT CROUND WATES B¢ THE ASCION ]

3. The water table has a hill and valley re-
latlon that approximately comforms with sur-
face topoyraephy, although the water teble is
somewhat Nafter. (See lig. 13.) For example,
6 creek or river is the surface expression of
the water table In s valley, but beneath a hill
the water tsble may be )0 to 70 leet below the
ground surfece. Ground watsr, lke surface
water, has the tendency to drsiln awey from
the hills %0 the valleys. This tendency heips
In planming the jocation of wells in relstion to
other wells and to sources of possible can-
tamination.

4. A close network of stresms prevaile, and
in most pleces on en upland ares & perenaial
stream is lese than | mile away.

S. Toward the streams 18 & contlssous flow
of ground water. Some of the owtflowing
grownd water is used up by sveporstion and by
transpirstiona of plants In the valley aress; the
remainder of the water dlacharges se small
springs and ae bank mnd channel seepage into
the streams.

6. The matural movement of grownd water s
relatively short and L almost everywhere re-
stricted (o the sane underlying the gross topo-
graghic alope extending from s particular
land-eurface divide 10 the adjscent streame.

1. [n ideal csaes the pumping of s well
causes the weter table tobe depressed smooth-
ly in the shape of an inverted cane, the spex of
the cone being in the well. however, the er-
retic distribtion of rock fractures and the
contrasting sature of permeability between
rock frsctures end overlying soils csuse the
depressed part of the water tabls 0 extend
unevenly srownd 8 well. Where two heavily
pomped wells are withia & fow hmndred feet of
each other, there 9 & sromg lkellhood of
some Interference of pumping level b
the two, but in most cases there (s not any ap-
precisble istarference between low-ylelding
wolls a fow nmdred fest spart. From & pump-
ed well the depressed part of the water table
rarely extends bemesth ¢ peremmial stream or
beneath a hilltop t0 & slope aa the oppoeite
side., Wall interference s local, and there s
no regional lowering of the water table be-
cause of pumping.

0. The relstion of the depth of & well to
yisld of the asquiler ls mot simple. In apite of
soms beliels, water aiready availahleto a well
is rarely lost by drilling deeper; therefore,
there (8 slways s chance of getting a larger
supply by iIncreasing the depth of the well. Yet
this chance becomes poorer e the well deep-
en® because the interconmecting fractures end
the ability of the rocks to store end tranemit
water decrense significantly with depth, More
than 90 percent of all ground weater occurs in
the firet 100 fest below the water teble. Oem-
srslly two wells 300 feet deep eoch will ylold
more water than one well 400 feel deep.

0. The reistionship of topography to yield
is emphasised. The great majority of wells
.n loceted an hills or smooth upland slopes

of convend ad b thess lo-
cations appear safe from sourcee of comtam-
instion. Yet the percestage of low-yielding
welle te mmch grester amhills end upland com-
vex slopes than im lowlsnds or drawe (concave
slopes that leed wpward from » valley to a
saddie or sway-backed position ia a ridge).
Steep- sided dupressions, such se gulliss mnd
ravines, should aot be considered eccepisble
aitep for wells.

10. In general, wells are more productive
and tend to have & more stable year-rowmd
yield where there is athick mantle of soll thas
where bare rock crops aut. The presence of a
soil cover and the esbeence of rock outcrop

suggest lhll -uur moves downward into the
rock and Je pot resdily shunted toward the ad-
jacent valley; in fact, the scil cover suggests
that inlercommecting rock frectures are avall-
able to siore water and totransmit (t to wells.
Where there i a good soll cover, the weter
table genevally liss in it; therefore, the stor-
age cepacily in the viciaity ls mach grester
than where bare rock Is exposed ead where
the only water fa stovage (s (a the rock frac-
tures that might be quickly dreined.

11, Simple clear-cut Satements sbout the
weter- yhl‘ﬂ properties of the varicus types
of rocks are mot essy $0 cisks. There are
many varietiss of ignecs end metemorphic
rocks, but for & discussion of thelr grownd-
water propertiies they msy be grouped es fol-
lowe: (1) Somewhet msaseive. ignecss rochs,
mum-‘(ﬂnw rocks,

such 38 schi and olat which
uydo--wanuuﬂlnun
alinement of cl or

uloa.tﬂci'dcmy M hunopucn
e type of cock may have distinctive water-
bearing charecteristice, but, if so, it Is aleo
lkely t0 show distinctive topographic and soll-
mantle {eatures. Topogrephy end soll-mamle
fostures are readlly obeserved amd may be
used a8 criveris lor prediciing the water-
ylelding pateatial of s well site, whereas the
water-bearing charscteristics of a type of
rock by iteslf may de cbecure. At any rale,
there are too many lex factore & lved
to justify gemersifastions sbawt the yteld of
wolls in individual types of rock.

12. Whene water is pump
the water level Lo lo-nr i and srowmd the
well. The drawdows (nc

m-.mummmmmrmummlmnAm

is a stable adp b en the ol
water that the frectures can feed into the well
and the amount of water avallable 1o drsin
through the overlying clay lnto the fractures
feeding the weil. Fallure to have knowledge of
water -level fluctusiions as & result of pamp-
ing i» the cause of many well problems and of
the erronecus conclusion that well supplies
are not dependable. If & well tends (0 hawe e '
unstable yileld, it is prabebly overpumped. A
reduction ia the rete of pumping sad conse-

quently a raising of the water level will result

in & perennially sale yleld. Constast pumping

at 8 moderate rate does not damage a well.

14. There (s s tendency for rocks under-
lying s light-colored soll to yield water that is
low in dissolved mineral matter and is soft.
On the other hend, rocks wnderlying darker
soile (dark red, brown, and yellow) tead to
yield water that is elightly hu‘d. or M snd
thet may tain objectl of
iron.

1S. Many peopls think that a shallow depth
to the water table Is an indication of a good
yield of a potential well, bul this is nol & rule '
to follow. In fact, where the water table is
only a few feet benesth the land surface on an
wpland ares, the rock fractures may be so
acarce thet water may not be able to move
downward In the rock: It s held aear the
ground surface asd perhape s shunted out to
the land surface as s wet seepage spot on &
staep siope.

10, There are many mistaken notione sbout
the svailsbility of ground waler in the region.
These actions arise from lack of knowledge of
the occurrence snd movement of ground water
and of the behavior of wells. The comman er-
ronecus statement that a certain town in the
region could oot depend on well weter stems
from the existence of a limited sumber of
wells; mever has the underground reservolr
beneath say towm or city in the region been
completely depieted of its water. There has
boen 8 tendency for towns of sbout 1,000
poople to camvert (rom well supplies to a
treated surface -water supply; such comvereion

well i» compieted. Such & short test may not
indicate the long-term ylold of the well be-
cense the firet water is withdraswa form stor-
age tn the rock materials, and many hours,
days, of evem manthe may pass befoce there

Iy occurs when the lown requires
more than 500,000 gallens of walsr per dsy,
an amownt which only & few wells ia aggregate
may not produce. Few towns have the experi-
enced persons with diversified tmowledge ol
welle and ground-water comditions to provide
the good management coamparebls %o that of
municipal eurface- water supplies,




CROMD WATIA OF TVE PRDMONT AVD R RIDCS B »

SOURCES OF INFORRATION

There are many sources of (nformstion
sbowt ground-water conditions - in epecific
parts of the region. Al lesst ome agency in
each State has coopersted finencially with the
U.S. Geologicsl Survey, and these agencies

"o ore- 10

¥
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have contributed in some way to the results of
this report. Purther information sbout reports
published or work in progress may be obtain-
ed {rom the district offices of the Geological
Survey in each Staie or from ihe respective
State cooperating sgencies.
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2.2 Crystalline Rock Aquifers

Although individual crystalline rock aquifers are not laterally extensive;
collectively they yielded an estimated 91 Mgal/d in 1985 (Turlington and
others, 1987), primarily for rural supply. Ground-water storage occurs in
unconsolidated material overiying the crystalline rock and in joints, frac-
tures, and other types of secondary openings within the rock (Cressler and
others, 1983).

Ground-water levels in the crystalline rock aquifers are affected mainly
by precipitation and evapotranspiration. Rainfall in the area is heavy in
winter and midsummer and relatively tlight in spring and fall. The driest
season of the year is fall, Ground-water levels rise rapidly with the onset
of Tate winter rains and reduced evapotranspiration, and generalily reach their
highest levels for the year in March or April. Increases in evapotranspiration
and decreases in rainfall during the spring and early summer cause ground-
water levels to decline. Heavy rainfall in midsummer results in small rises.
in ground-water levels, but a lack of recharge in the fall causes water levels
to decline to the annual lows, which generally occur in October or November.

During 1987, the mean water levels at wells 10DD02 in Fulton County,
11FF04 in DeKalb County, and 19HH12 in Madison County were from 0.2 to 1.3 ft
higher in 1987 than in 1986. B8y the end of March, water levels in the wells
had recovered 1.5 to 4.8 ft from the record lows measured during the 1986
drought. However, a new record low was measured at well 10DD02 in early
December. The decline was in response to local pumping at the end of 1987,
and water levels were from about the same to 1.6 ft lower than at the end of

1986.
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EXPLANATION

AREA OF CRYSTALLINE ROCK
AQUIFERS
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'9H12 HBSERVATION WELL AND IDENTIFI-
CATION NUMBER—-—-Equipped with
recorder; hydrograph inciuded in
this report
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GROUND WATER [N THE

GREATER

ATLANTA REGION, GEORGIA

By C. W. Cressler, C. J. Thurmond,

and W.

ABSTRACT

The Greater Atlanta Region encompasses
about ©,000 square miles in the Piedmont
physiographic province of west—-central
Georgia. Municipal and industrial water
supplies in the area are derived mainly
from surface water taken from rivers,
streams, and impoundments. Large with-
drawals now and predicted for the rfuture
are causing concern about surface-water
sources veing able t: meet the rising
demands. This studv was conducted to
4ssess the availabilitv orf ground water
in the crystalline rocks of the area, and
to devise methods rfor locating sites for
high-vielding wells that could provide
alternative sources or supply.

The Greater Atlanta Region is roughly
divided in half by the Chattahoochee
River, which follows a comparatively
straight southwesterly course for nearly
110 miles across the area. Streams in
the north half of the area, including the
Chattahoochee River basin, mainly have
rectangular and trellis drainage styles
and clearly show the influence of geo-
logic control. The topography and drain-
age are closely related to bedrock perme-
ability and conventional methods for
locating high-yielding well sites apply
to most of the area. In contrast, the
south half of the area has a superimposed
dendritic drainage style in which streams
developed more or less independently of
the underlying geology. There, the to-
pography and drainage are poorly related
to bedrock permeability; many high-
yielding wells occupy ridge crests, steep
slopes, and bare-rock areas normally
considered to be sites of low yield
potential.

To better understand the occurrence of
ground water in the area, detailed geo-—
logic studies were made of 1,051 high-
yielding well sites. The results showed
that large well yields are available only
where aquifers have localized increases
in permeability. This occurs mainly in

G.

Hester

association with certain structural and
stratigraphic features, including: (1)
contact zones between rocks of contrast-
ing character and also within multilay-
ered rock units, (2) fault zones, (3)
stress relief fractures, (4) zones:of
fracture concentration, (5) small-scale
geologic structures that localize drain-
age development, (6) folds that produce
concentrated jointing, and (7) shear
zones. Methods rfor selecting high-yield-
ing well sites using these structural and
stratigraphic features are outlined in
the report. :

Borehole geophysical techniques were
used to study the nature of water—bearing
openings. Sonic televiewer logs revealed
that in several wells the water—bearing
openings consist of horizontal or nearly
horizontal fractures 1 to 8 inches in
vertical dimension. The fractures were
observed in granitic gneiss, biotite
gneiss, gneiss interlayered with schist,.
and in quartz-mica schist. The writers
believe the openings are stress relief
fractures formed by the upward expansion
of the rock column in response to ero-
sional unloading. Core drilling at two
well sites confirmed the horizontal
nature of the fractures and showed no in-
dication of lateral movement that would
associate the openings with faulting.

Wells that derive water from horizon-
tal fractures characteristically remain
essentially dry during drilling until
they penetrate one or two high—yielding
fractures. The fractures are at or near
the bottom of the wells. The high~yield-
ing fractures are at or near the bottom
of wells because: (1) the large yields
were in excess of the desired quantity
and, therefore, drilling ceased, or (2)
in deep wells yielding 30 to 100 gal/min
or more, the large volume of water from
the fracture(s) "drowned out” the pneu-
matic hammers in the drill bits, effec-
tively preventing deeper drilling.
Twenty~five wells in the report area are
known to derive water from bottom-hole




In table 7, which lists chemical anal-
yses of well water, some wells retain
anumbers used in previous reports.

WATER-BEARING UNITS aND THEIR
HYDROLOGIC PROPERTIES

The part of the GAR included in this
study lies wholly within the Piedmont
physiographic province (Clark and Zisa,
1976; Fenneman, 1938). The area 1is
underlain by a complex of metamorphic and
igneous rocks that have been divided by
various workers into more than 30 named
formations and unnamed mappable units.
Individual rock units range in thickness
from less than 10 ft to possibly more
than 10,900 fr.

Regional stresses have warped the
rocks into complex folds aand refolded
folds, and the sequence has been injected
by igneous plutons and dikes and broken
by faults. Erosion of these folded and
faulted rocks produced the complex out-

shown on plate 1.

and their varied outcrop patterns greatly
complicate the occurrence and availabil-
ity of ground water in the area. Never-
theless, many of the more than 50 named
formations and unnamed mappable units in
the GAR are made up of rocks that have
similar physical properties and yield
water of comparable quantity and chemical
quality. Thus, for convenience, the
rocks in the report area have been
grouped into nine principal water—bearing
units and assigned letter designationss:
The areal distribution of the water-
bearing units and their lithologies are-
Data on wells in the
water—bearing units are summarized 1in
tables 1-3.

)CCURRENCE AND AVAILABILITY
OF GROUND WATER

Ground water in the GAR occupies
joints, fractures, and other secondary
openings in bedrock and pore spaces in
the overlying mantle of residual mate-

crop patterns that exist today. The rial. Water recharges the underground
large number of rock types in the area
Table l.—Susmary of well data for the Greater Atlanta Region
Topography (percent of wells in each setting)
Yield Depth Casing depth
Yater—- ‘umber (gal/min) (ft) (fe) Uplands—{ Draw, Streasm
bearing af Broad ridge hollow or
untt ~“ells | Range|Average | Range Average | Range|Average | Slope | lowlands | crests lake Saddle (Other
!
A Amphibolite-
gneiss= 20- 35— o~
schist 185 275 56 2,178 294 200 60 22 15 22 4 1 2 4
B Granitic 20~ 40- 3
gneiss 166 348 72 825 71 266 54 33 45 pa 14 6 0 [}
20~ 67~ 4=
C Schist 185 150 47 700 195 144 53 19 i9 27 20 i1 4 o]
i
D Biotite 20~ i 82- 7-
gneliss mn 351 56 710 270 140 56 20 27 36 [ 93 4] 0
20~ 67~ 3=
E Mafic | 32 w7l 79 336 191 116 5 17 35 8 3 17 0 0
|
| i
! 20~ 43- 1= I
¢ Granite a3 1 1s0 3 222 192 187 37 w | 10 is 15 10 b 0
| 2 o= 8-
-G Cataclascic ‘ 25 225 4 300 323 207 84 3 P} 15 4 2 P 0
: i
I 20- 122- 30~
| H DQuartzite 12 200 72 500 297 85 58 45 9 17 i8 0 0 0
I
i [ ;
{ i - 1230- H 8- H
J fCarvonate [ l 150 TA ) 0S| 376 ] 314 138 D01 100 D] 9 bl D] 0
! I H
L : : i I




openings by seeping through this material
or by flowing directly into openings in
exposed rock. This recharge is from pre-
cipitation that falls in the area.

Unweathered and unfractured bedrock in
the report area has very low porosity and
permeability. Thus, the quantity of
water that a rock unit can store 1is
determined by the capacity and distribu-
tion of joints, fractures, and other
types of secondary openings. The quan-
tity of stored water that can be with-
drawn by wells depends largely on the ex-
tent to which the rock openings are
interconnected.

The size, spacing, and interconnection
of openings differ greatly from one type
of rock to another and with depth below
land surface. Open joints and fractures
tend to become tighter and more widely
spaced with increasing depth. Joints and
other openings in soft rocks such as
phyllite tend to be tight and poorly con-
nected; wells in rocks of this character
generally have small yfelds. On the
other hand, openings Iin more brittle
rocks such as quartzite and graywacke
tend to be larger and are better connec-
ted; wells in these rocks normally supply
greater yields. Other rocks, including
amphibolite, schist, and gneiss, are
variable in the size and connection of
secondary openings and generally yield
small to moderate quantities of water to
wells. Carbonate rocks, which include
marble, can contain much larger and more
extensively interconnected fracture sys-
tems. Openings in carbonate rocks com=-
monly are enlarged by solution, and are
capable of transmitting large quantities
of water.

Effects of Drainage Style

The GAR is divided nearly in half by
the Chattahoochee River, which follows a
comparatively straight southwesterly
course for nearly 110 miles across the
area (fig. l). Streams in the north half
of the area, including the Chattahoochee
River and its tributaries, mainly have

rectangular and trellis drainage styles.
In contrast, streams in the south half of
the area, beginning at about the south
edge of the Chattahoochee River basin,
have a dendritic drainage style (Staheli,
1976).

Streams having rectangular drainage
style flow in strongly angular courses
that follow the rectangular pattern of
the joints that break up the rocks.
Areas having trellis drainage style are-
characterized by strongly folded and dip-
ping rocks; the larger streams follow the-
outcrops of less resistant rocks and
tributaries enter at right angles across
the dip of the strata (Lobeck, 1939, p.
175). All of the streams in the north
half of the area show the influence of
geologic control, their drainage styles
reflecting the varied outcrop pattern,
the different lithologies present, and
the geologic structure.

In the south half of the area, the
dendritic drainage style is indicative of
streams that developed independently of
the underlying geology (LaForge and
others, 1925; Staheli, 1976). According
to Staheli (1976, p. 451), demdritic:.
drainage, in which streams rumn in all.
directions like the branches of a treej-
probably was established on some:--pre--
existing surface and later superimposed
on the underlying crystalline rockse.
Such streams are said to be superimposed:
when they acquire a course on nearly:
flat-lying material that covered the:
rocks beneath. Streams flowing on the
veneer of material that covers the bed-
rock are superimposed above the concealed
rocks. When rejuvenated by uplift, they
become incised and develop courses with-
out.regard to the structure or lithology
of the underlying rocks. Eventually, the:
cover material may be entirely removed
and then only the physiographic pattern
of the streams will suggest their having
been let down from a superimposed posi-
tion (Lobeck, 1939, p. 173).

According to Staheli (1976, p. 451),
to explain the different drainage styles
in regions underlain by similar rocks and




structures, it is suggested that an ear-
lier Coastal Plain sedimentary cover
buried the Piedmont and extended inland
at least to the Chattahoochee River
valley. Thus, according to Staheli,
drainage to the north developed origi-
nally on Piedmont rocks and so retflects
their structural orientations. Stahelil
believes that streams south:of the Chat-
tahoochee River valley developed as con-
sequent streams on a flat Coastal Plain
cover. These streams extended headward
as sea levels lowered, developed den-
dritic drainage, and eventually became
superimposed across regional Piedmont
structures. Thus, the general area of
the Chattahoochee River valley might well
coincide with a fossil Fall Line in Geor-
zia (Staheli, 1976, p. 451). As Staheli
noints out, in areas near the Chattahoo-
chee River, the drainage pattern suggests
that higher, more resistant rocks could
have existed as islands that locally con-—
trolled stream development even though
the lower areas were covered by Coastal
Plain sediment. For example, drainage
obviously has been diverted by such
prominences as Stone Mountain.

Observations made during the present
study indicate that in the south half of
the GAR, many of the smaller elements of
the drainages, such as draws, hollows,
and intermittent streams in the uppermost
headwaters areas seem to have developed
under geologic control. The presence of
geologic control is indicated by smaller
drainages that parallel prominent joint
sets or that are alined with bedrock fo-
liation. Presumably these late-forming
drainages were established after removal
of a preexisting cover and, therefore,
developed under geologic control. The
fact that the smaller drainages may re-
flect bedrock weaknesses, whereas the
larger streams generally may not, has a
profound influence on the occurrence of
ground water in the south half of the GAR
and on the methods that can be used suc-
cessfully to locate large ground-water
supplies. The relations between drainage
styles and the occurrence of ground
water, and the effects that drainage

10

styles have on the methods that can be
used to locate sites rfor high—-yielding
wells, are discussed in later sections of
this report.

AVAILABILITY OF LARGE
GROUND-WATER SUPPLIES

The quantity of ground water available
in the GAR varies greatly with the loca-
tion, rock type, topographic settings;.
drainage style, and the geologic struc—
ture. In some areas, most wells yield.
less than 3 gal/min, which generally is
considered a minimum requirement for
domestic and stock supplies. In more
favorable areas, yields commonly range
between 3 and 10 gal/min. It should be
pointed out, however, that obtaining this
quantity may require drilling in more-
than one site.

High-yielding wells——~ones that supply
20 gal/min or more-—generally can be de-
veloped only where the rocks possess lo-
calized increases in permeability. This
occurs mainly in association with certain
structural and stratigraphic features,
including: (1) contact zones betweenx
rock units of contrasting character;g(Z)ﬁ

contact zones within multilayered=rock:-

units, (3) fault zones, (4) stress-relief:
fractures, (5) zones of fracture councen-

tration, (6) small-scale structures, in-—
cluding joints, foliation plaunes, and:
fold axes, that localize drainage devel—
opment, (7) folds that produce concentra--
ted jointing, and (8) shear zones. Other

factors, such as topographic setting,

drainage style, rock type, depth of

weathering, thickness of soil cover, and

the pervasiveness and orientation of fol-

iation can interact to increase or de-

crease the availability of ground water..
The. nature and occurrence of Structural

and stratigraphic features known to in-

crease bedrock permeability, and the re-

lation of these features to drainage

style, topography, and other factors, are

discussed in the following sections.
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Physical Propenie.i and Principles | Ch. 2

If a temperature gradient can cause fluid flow as well as heat flow in a porous
medium, it should come as no surprise to find that a hydraulic gradient can cause
heat flow as well as fluid flow. This murtual interdependency is a reflection of
the well-known thermodynamic concept of coupled flow. If we set dh/dl = i, and:=
dT!dl = i, we can write a pair of equations patterned after Eq. (2.22):

o= ~L, i, — Lysis (2.23)

(2.24) !

va = =L, i, — L.ais
where v, 1s the specific discharge of fluid through the medium and v, is the specific- .
discharge of heat thiough the medium. The L's are known as phenomenoiogical .
coefficients. If L, = 0 in Eq. (2.23), we are left with Darcy’'s law of groundwates:s;
flow and L, is the hydraulic conductivity. If L., = 0 in Eq. (2.24), we are left with..
Fourier's law of heat flow and L,, is the thermal conductivity.

It is possible to write a complete set of coupled equations. The set of equationss-
would have the form of Eq. (2.23) but would involve all the gradients of Eq. (2.21)
and perhaps others. The development of the theory of coupled flows in porous..
media was pioneered by Taylor and Cary (1964). Olsen (1969) has carried out
significant experimental research. Bear (1972) provides a more detailed develop-
ment of the concepts than can be attempted here. The thermodynamic description
of the physics of porous media flow is conceptually powerful, but in practice theres;4
are very few data on the nature of the off-diagonal coefficients in the matrix of-;
phenomenological coefficients L. In this text we will assume that groundwater-
flow is fully described by Darcy's law [Eq. (2.3)]; that the hydraulic head
[Eq. (2.18)], with its elevation and pressure components. is a suitable representa.:-
tion of, the total head: and that the hydraulic conductivity is the only important
phenomenological coefficient in Eq. (2.21).

2.3 Hydraulic Conductivity and Permeability

As Hubbert (1956) has pointed out, the constant of proportionality in Darcy’
law, which has been christened the hydraulic conductivity, is a function not only:of:
the porous medium but also of the fluid. Consider once again the experimentalx }
apparatus of Figure 2.1. If Ah and Al are held constant for two runs using the samess:»
sand, but water is the fluid in the first run and moliasses in the second, it wouﬂ%
come as no surprise to find the specific discharge v much lower in the second:ruz
than in the first. In light of such an observation, it would be instructive to search§
for a parameter that can describe the conductive properties of a porous medmm:z:
independently from the fluid flowing through it.

To this end experiments have been carried out with ideal porous media consists:--
ing of uniform glass beads of diameter 4. When various fluids of density p and
dynamic viscosity z are run through the apparatus under a constant hydraulic.:d
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gradient dh/dl. the following proportionality relationships are observed:
v gl

v pg

Together with Darcy’s original observation that v «« —dh/dl, these three reiation-
ships lead to a new version of Darcy’s [aw:

Cd*pgdh
4 dl

= —

(2.25)

The parameter C is yet another constant of proportionality. For real soils it must
include the influence of other media properties that affect flow, apart from the
mean grain diameter: for example, the distribution of grain sizes, the sphericity
and roundness of the grains, and the nature of their packing.

Comparison of Eq. (2.25) with the original Darcy equation [Eq. (2.3)] shows
that

In this equation, p and u are functions of the fluid alone and Cd? is a function of
the medium alone. If we define

k = Cd? (2.27)
then
- _kpg
K 2.28
£ (2.28)

The parameter k is known as the specific or intrinsic permeability. If K is always.
called hydraulic conductivity, it is safe to drop the adjectives and refer to k as
simply the permeability. That is the convention that will be followed in this text;:
but it can lead to some confusion, especially when dealing with older texts and .-
reports where the hydraulic conductivity K is sometimes called the coefficient of
permeability.

Hubbert (1940) developed Eqgs. (2.25) through (2.28) from fundamental prin-
ciples by considering the relationships between driving and resisting forces on a
microscopic scale during flow through porous media. The dimensional considera-
tions inherent in his analysis provided us with the foresight to include the constant
g in the proportionality relationship leading to Eq. (2.25). In this way C emerges
as a dimensionless constant.

The permeability k is a function only of the medium and has dimensions
[L?]. The term is widely used in the petroleum industry, where the existence of gas,

R
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oil. and water in multiphase flow systems makes the use of a fluid-free conductance
parameter attractive. When measured in m* or cm?, k is very small. so petroleum
engineers have defined the darcy as a unit of permeability. If Eq. (2.28) is substituted
in Eq. (2.3), Darcy’s law becomes

.~ —kpgdh
v= =R (2.29)

Referring to this equation. | darcy is defined as the permeability that will lead to

a specific discharge of | cmy/s for a fluid with a viscosity of 1 ¢p under a hydraulic

gradient that makes the term pg dh/dl equal to 1 atmjcm. One darcy is approxi-

mately equal to 107* cm?. »
In the water well industry, the unit gal/day/ft? is widely used for hydraulicss*

conductivity. Its relevance is clearest when Darcy’s law is couched in terms of Eq..

(2.4):

dh

FI-A

Q=K

R eeyTe

The early definitions provided by the U.S. Geological Survey with regard to this
unit differentiate between a laboratory coefficient and a field coefficient. However,

a recent updating of these definitions (Lohman, 1972) has discarded this formal::. .
differentiation. It is sufficient to note that differences in the temperature of measure--
ment between the field environment and the laboratory environment can influence
hydraulic conductivity values through the viscosity term in Eq. (2.28). The effect is
usually small, so correction factors are seldom introduced. It still makes good
sense to report whether hydraulic conductivity measurements have been carried
out in the laboratory or in the field, because the methods of measurement are very
different and the interpretations placed on the values may be dependent on the
type of measurement. However, this information is of practical rather than con-
ceptual importance.

Table 2.2 indicates the range of values of hydraulic conductivity and perme=si:
ability in five different systems of units for a wide range of geological materials:z::
The table is based in part on the data summarized in Davis’ (1969) review:-The: x
primary conclusion that can be drawn from the data is that hydraulic conductivity
varies over a very wide range. There are very few physical parameters that take on--
values over 13 orders of magnitude. In practical terms, this property implies-thats... .
an order-of-magnitude knowledge of hydraulic conductivity can be very useful...
Conversely, the third decimal place in a reported conductivity value probably-hass:
little significance.

Table 2.3 provides a set of conversion factors for the various common units:~.
of k and K. As an example of its use, note that a k value in cm? can be converted to
one in ft? by multiplying by 1.08 X 102, For the reverse conversion from ft? to
cm?, multiply by 9.29 x 102

ey
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Table 2.2 Range of Values of Hydrauiic Conductivity
and Permeability
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Table 2.3 Conversion Factors for Permeability
and Hydraulic Conductivity Units
Permeability, &* Hydraulic conductivity, X
cm? fr2 darcy m/s fus U S. gal/day/ft?
;_"p: 1 1.08 -~ 1072 1.01 .2 108 9.80 - 102 3.22 108 1.85 < 109
- 9.29 . 102 1 9.42 - 1010 9.11 .- 103 2.99 - 10¢® 1.71 = 1012
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*To obtain k in ft2, multiply & in cm? by 1.08 < 1073,
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REFERENCE 18
ENDANGERED AND THREATENED SPECIES

U.S. FISH AND WILDLIFE SERVICE
REGION 4 - ATLANTA




PREFACE

The materials in this notebook are provided as an aid to anyone having

a continuing need for current information on Federally listed endangered
and threatened species found within Region 4 of the U.S. Fish and Wildlife
Service. This area includes the Caralinas, Georgia, Florida, Alabama,
Tennessee, Kentucky, Mississippi, Arkansas, Louisiana, Puerto Rico, and
tne Yirgin Islangs. :

Recipients of the notebook are placed on a permanent mailing list and

will automatically receive updated information whenever listing or other
changes occur. Questions or comments pertaining to the notebook should

be directed to the Endangered Species Office, U.S. Fish and Wildlife
Service, Richard 8. Russell Federal) Building, 75 Spring St., S.W., Atlanta,
Georgia 30303; telephone 404/221-3583 or FTS 242-3583. Other guestions
pertaining to endangered species matters should be addressed to one of the
Service field stations listed at the end of this Preface.

The notebook is divided into two primary sections. Materials in the
first section provide quick reference as to what species are listed,
proposed, or under review, the states where they occur, the location

of critical habitat areas, and other related information. The second
part of the notebook contains species accounts which briefly discuss such
things as the status, range, life history, and management needs of listed
species. Please note that the range maps for these species generally
reflect current distribution, but in many cases they reflect distribution
rather broadly and should only be interpreted in relation to other
information inciuded in the species account.

The Endangered Species Act - General

Passage of the Endangered Species Act of 1973 gave the United States one

of the most far-reaching laws ever enacted by any country to prevent the
extinction of imperiled animals and plants. Under the law, the Secretary
of the Interior (acting through the U.S. Fish and Wildlife Service) has
broad powers to protect and conserve all forms of wildlife and plants

he finds in serious jeopardy. The Secretary of Commerce, acting through
the Nationa) Marine Fisheries Service, has similar authority for protecting
and conserving most marine 1ife.

Congress addressed the question of why we should save endangered species
in the preamble to the Endangered Species Act, holding that endangered
and threatened species of fish, wildlife and plants “are of esthetic,
ecological, educational, historical, recreational, and scientific value
to the Nation and its people.” In making this statement, Congress was
summarizing a number of convincing arguments advanced by thoughtful
scientists, conservationists, and others who are greatly concerned by
the disappearance of wildlife.

Protecting endangered species and restoring them to the point where
their existence is no longer jeopardized is the primary objective of
the U.S. Fish and Wildlife Service's Endangered Species Program.




[t should be empnhasized, however, that not all Federai actions will
necessarily be detrimental to critical hapitat. There may be many kinds
of actions which can be carried out within a critical habitat area with-
out reducing the species’' numbers or distribution, or otherwise posing

jeopardy to it

In summary, the designation of critical habitat does not create a nature
preserve or refuge. It does not affect oprivate, local, or state projects
unless Federal funds or permits are involved. [t does provide a means

by wnich listed species can be protected from adverse impacts resulting
from Federal action.

Consulitation

Section 7 of the Act requires all Federal agencies to review their actions,
and if they determine that their actions may affect a listed species or

its habitat, they must enter into consultation with the Fish and Wildlife
Service. 0Ouring the course of such consultation the involved agency and
the Fish ana Wildlife Service will try to determine a course of action
which will allow for compietion of the agency's project and at the same:
time not jeopardize the species. Most consultations accompliish this goal.

In the case of a conflict, the Act provides a means whereby under certain
conditions the affected Federal agency may be exempted from the requirements
of Section 7. Exemption applications must be submitted to the Secretary

of the Interior for consideration. If the Secretary decides the application
meets exemption criteria, it is then passed on to a seven-member cabinet-
level Endangered Species Committee for a final decision.

Conservation and Recovery

A main aim of the Service's Endangered Species Program is to restore
populations of listed species to a point where they are no longer in
danger of extinction and are again self-sustaining members of their
ecosystem. Recovery plans for a number of these species are already
being carried out. The plans may recommend the acquisition of land,
new research, captive breeding, or may call for special wildlife and
habitat management techniques.

In additionr to overseeing the deveiopment and implementation of recovery
plans, the Fish and Wildlife Service utilizes the authorities and
funding provided under the Act to provide for technical assistance,
management, law enforcement, land acquisition, research, status surveys,
and financial assistance to state agencies which have entered into a

cooperative agreement with the Service.

Permits

The Service's Wildl{fe Permit Office can issue permits for cgrtain
activities involving endangered or threatened species. Permits for
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Endangered and Threataned Scecies in Reqion d4r

(Ea€ndangered; TsThreatened)

Mammais: Distribution:

Bat, gray (E) AL AR,FI_ GA ,KY,NC,TN

8at, Indiana (E) AL ,AR,FL. ,GA,KY NC,TN

Bat, Qzark big-eared (E) ' AR

Bat, Virginia big-eared (E) KY,NC

Cougar, tZastern (E) KY,NC,SC,TN

Oeer, Key (E) Fl.

Manatee, West Indian (E) AL ,FL,GA,NC,PR,SC

Mouse, Alabama beach (E) AL

Mouse, Choctawhatchee beach (E) FL

Mouse, Key Largo cotton (E) FL

Mouse, Perdido Key beach (E) AL, FL

Panther, Florida (E) ' AL,AR,FL,GA,I A ,MS, SC,TN

Shrew, Ofsmal Swamp southeastern (T) NC

Squirrel, Carolina northern flying (E) NC,TN

Whale, finback (E) Oceanic

Whale, humpback (E) Oceantc

Whale, right (E) Oceanic

Whale, set (E) Oceanic

Whale, sperm (E) Oceantc

Wolf, red (E) LA

Woodrat, Key '.argo (E) FL

Birds:

8lackbird, yellow-shouldered (E) PR

Caracara, Audubon‘s Crested (T) Fil.

Crane, Mississippi Sandhill (E) MS

Curlew, Eskimo (E) ' LA (histortc, near
extinction)

Eagle, bald Southeastern (E) AL, AR, FL GA,KY,LA,MS NC,SC,TN

Falcon, American peregrine Eastern (E) AL ,GA,KY, NC,SC,TN

Falcon, Arctic peregrine (T) AL ,AR,FL ,GA,KY,LA ,MS,NC,PR,
SC,TN

Jay, Florida scrudb (T) FL

Kite, Everglade (E) FL

Parrat, Puerto Rican (E) PR

Pelican, brown (E) LA MS,PR,VI

*[ncludes the Carolinas, Georgia, Florida, Alabama, Tennessee, Kentucky,
Mississippt, Arkansas, Louisiana, Puerto Rico, and the Virgin Islands.




Reotilas and Amonibians (cont'd):

Turtle, Alabama red-bellied (E)

Turtle,
Turtle,
Turtle,
Turtle,

flattened musk (T)

green (T) (E in Florida)
hawksbill (E)

Kemp's (Atlantic) ridley (E)

Turtle, leatherback (E)
Turtle, loggernhead (T)
Turtle, ringed sawback (T)

Fishes:

Cavefish, Alabama (T)
Cavefish, Qzark (T)
Chub, sliender (T)
Chub, spotfin (T)
Dace, Dlackside (T)

Darter,
Darter,
Darter,
Darter,
Darter,
Darter,
Darter,

amber (E)
Bayou (T)
leopard (T)
Okaloosa (E)
slackwater (T)
snatl (T)
watercress (E)

l.ogperch, Conasauga. (E)
Madtom, smoky (£)
Madtom, vellowfin (T)
Shiner, Cape Fear (E)
Silverside, Waccamaw (T)
Sturgeon, shortnose (E)

Mollusks:

Mussel,
Mussel,
Mussel,
Mussel,
Mussal,
Mussel,
Mussel,
Mussel,
Mussel,
Mussel,
Mussel,
Mussel,

Alabama lamp pearly (E)
Appalachian monkeyface (E)
birdwing pearly (E)
Cumbsriand bean pearly (E)
Cumberiand monkeyface pearly (E)
Curtus® (E)

dromedary pearly (E)

fat pocketbook pearly (E)
fine-rayed pigtoe pearly (E)
green-blossom pearly (E)
Judge Tait's (E)

Marshall's (E)
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Distribution

,GA,LA,MS NC,PR,SC,VI
,GA, LA MS,NC,PR,SC, VI
,GA,LA MS NC,SC
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Plants (cont'd):

Four-petal pawpaw (%)
Fragrant prickly-apple (E)
Garber's spurge (T)
Geocarpon minimum (T)
Green pitcher ptant (E)
Hairy rattleweed (E)
Harper's beauty (E)
Heller's blazing star (T)

Highlandas scrub hypericum (E)

Higuero de Sierra (E)

Kay tree-cactus (E)
Lakela's mint (E)
Large-flowered skullcap (E)
Longspurred mint (E)
Miccosukee gooseberry (T)
Mountain goiden heather (T)
Palo de Ramon (E)

Papery whitlow-wort (T)
Persistent trillium (E)
Pondberry (E)

Prickly-ash (E)

Pygmy fringe tree (E)
Rough-leaved loosestrife (E)
Rugel's pawpaw (E)

Ruth's golden aster (E)
Scrub lupine (E)

Scrub mint (E)

Scrub plum (E)

Short‘s goldenrod (E)

Small whoried pogonia (E)
Smail's milkpea (E)
Snakeroot (E)

Tennessee coneflower (E)
Tiny polygala (E)

Vahl's boxweod (E)
Wheeler's peperomia (E)
Wide-leaf warea (E)
Wireweed (£)
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Distribution

FL.
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AL ,GA, NC
GA

FL
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FL

FL

GA, TN
FL
FL,SC
NC
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FL
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AR,GA,MS,NC, SC
PR, VI
FL
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CRITICAL HABITAT INDEX

Alabama - Etheostoma boschungi, "slackwater darter"

Arkansas -

Florida -

Georgia -

Kentucky -

Louisiana -

Mississippi -

North Carolina -

Peromyscus polionotus zmmobates, "Alabama beach mouse’

Peromyscus polionotus trissyllepsis, "Perdido Key beach mouse
Speovlatyrhinus poulsocunt, "Alabema cavefish'

Percina pantherina, '"leopard darter”

Ammosviza maritima mirabilis, "Cape Sable sparrow'

Azmospiza maritima nigrescens, "dusky seaside sparrow"
Crocodylus acutus, "American crocodile”

Paromyscus polionotus allophrys, "Choctawhatchee beach mouse"

Peromyscus polionotus trissyllepsis, "Perdido Key beach mouse
Rostrhamus sociabilis plumbeus, "EZverglade kite"

Trichechus manatus, "Florida manates”

Percina antesellsa, "amber darter”

Percina jenkinsi, "Conasauga logperch”

Myotis sodalis, “Indians bat”

Palaemonias ganteri, "Xantucky cave shrimp"
No designations

Grus canadensis pulla, "Mississippi sandhill crane”

Hudsonia montana, "mountain golden heather"

Hybopsis monacha, "spotfin chub”

Menidia extensa, ''Waccamawv silverside'

Notropis mekistocholas, "Cape Fear shiner'
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ALABAMA - Czitical Hahitat

Scecolatvrhinus poulsoni, "Alabsma cavefish®

itical Eahitat for the Alabama cavefish is Key Cave in Lauderdale
County.
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ALABAMA - lritical Habirzate

Peromvscus colionotus ammobates. ''Alabama beach mouse'

Areas of land, water and airspace in Baldwin County with the following components
(St. Stephens Meridian): (l) that portion of the Fort Morgan Peninsula south

of Stata Road 180 and west of 87° 59' 35" W, except for that part each of Fort
Morgan State Park and more than 152.5 meters (500 feet) inland from the mean
high tide line of the Gulf of Mexico; (2) those portions of TSS R3E Sec. 30 and
T9S RZE Sec. 25-28 and E 15/16 Sec. 29 extending 152.5 meters (500 feec) inland
from the maan high tide line of the Gulf of Mexico; (3) that portion of the

Gulf Shores unit of the Gulf State Park south of State Road 182 in T9S R4E

Within these areas the major constituent elements that are known to require
special management cousiderations or protection are dunes and interdunal areas,

and associated grasses and shrubs that provide food and cover.
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ALABAMA - Critical Habitat

Peromyscus polionotus trissyllepsis, '"Perdido Key beach mouse

An area of land, water, and airspace in Baldwin County with the following
component (Tallahassee Meridian): that portion of the Perdido Key unit of
the Gulf State Park south of State Road 182 in T9S R33IW Sec. 2-3.

~ithin this area the major constituent elements that are known tO require
special management considerations or protection are dunes and interdunal
areas, and associated grasses and shrubs that provide food and cover.
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TN



ALABAMA - Critical Habitat

Ethaostaom boscinngi, "slaciomter darter”

Lauderdale County. All permanent and intermittent streams with
flowing water from December to June tributary to Cypress Creek and
its tributaries upstream from tha junction of Burcham Creek, including
Burcham Creek, excluding Threet Creek and its tributaries.

___Vayne Co. \ \ TENNESSEE.
Landerdale Co. ALABAMA

‘/‘/,

Florencel —




ARKANSAS - Critical Hahitat

Percina pantherina, "leopard darter”

Polk County. Mountain Fork d:eek. main channel from the Arkansas-
Cklahoma state line upstream to the conmumnity of Mountain Fork

(T.1S.; R. 32W.; Section 29).
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FIORITA - Critical Habitat

Rostrhamus sociabilis plumbsus, "everglade kite”

Florida. Areas of land (predominantly marsh), water, and airspace,

with the following components (Tallahassee Meridian): (1) St. Johns
Reservoir, Indian River County: T33S R37E SWi Sec. 6, Wi Sec. 7, Sec.

18, Sec. 19; (2) Cloud Lake Reservoir, St. Lucie County: T34S R38E Sk

Sec. 16, Nly Sec. 21; (3) Strazzulla Reservoir, St. Lucie County: T34S
R3BE SW & Sec. 21; (4) westarn parts of Lake Okeechobee, Glades and
Hendry Counties, extending along the western shore to the east of the
levee system and the undiked high ground at Fisheating Creek, and from

the Hurricane Gate at Clewiston northward to the mouth of the Kissimmee
River, including all the Eleocnaris flats of Moonshine Bay, Monksy 8ox,
and Obsarvation Shoal, but exciuaing the cpen watar north and west of the
northern tip of QObsarvation Shoal, north of Monkey 80x, and east

of Fisheating Bay; (5) Loxanatchee National Wildlife Refuge (Central
and Southern Florida Flood Control District Water Conservation Area 1),
Palm Beach County, including Refuge Management Compartments A, 8, C,
and 0, and all of the main portion of the Refuge as bounded by Levees
L-7, L-39, and L-40; (6) Central and Southern Florida Flood Control
Oistrict Water Conservation Area 2A, Palm Beach and Broward Counties,
as bounded by Lavees L-6, L-358, L-36, L-38, and L-39; (7) Central and
Southern Florida Flood Control District Water Conservation Area 28,
Broward County, as bounded by Levees L-35, L-35B, L-36, and L-38; (8)

. Central and Southern Florida Flood Control District Water Conservation
Area 3A, Broward and Dade Counties, as bounded by Florida Highway 84,
Levees L-68A, L-67A (north of Miami Canal), L-67C (south of Miami Canal),
L-29, and L-28, and a 1ine along the undiked northwestern portion of the
Area; (9) that portion of Everglades National Park, Dade County, within
the following boundary: beginning at the point where- the Park boundary-
meets Florida Highway 94 in TS54S R3SE Sec. 20, thence eastward and
southwest along the Park boundary to the southwest corner of Sec. 31

fn T57S R37E, thence southwestward along a straight line to the south-
west corner of Sec. 2 in TS8S R3ISE, thence westward along the south
sides of Sec. 3, 4, 5, and 6§ in TS8S R3SE ts the Dade-Monroe county
1ine, thence northward along the Dade-Monroce county 1ine to the Park
boundary, thencs eastward and northward along the Park boundary to the
point of beginning.



TLORIDA - ritical =Zabitat

Peromyscus polionotus trissvilensis, '"Perdido Key beach mouse”

Areas of land, water, and airspace in Escambia County with the following
components (Tallahassee Meridian): (l) that portion of the Perdido Key

State Preserve south of State Road 292 in T3S R32W Sec. 32-33 and T4S R3I2W
Sec. 3; (I) those portions of Perdido Key in T3S R3IW Sec. 25-26 and Sec.
28=34, and in T3S R32W E 1/2 Sec. 36, and W 1/2 Sec. 36 south of the entrance
road, parking lot, and Johnson Beach recreational facilities at the Gulf

Islands National Seashore.

~ithin these areas the major constituent elements that are known to
require special management considerations or protection are dunes and
interdunal areas, and associated grasses and shrubs that provide food

and cover.

<

(1



file:///reas

FICRIDA - xitical Hahitat

Ammospiza maritima mirabilis, "Cape Sable sparzow”

Florida. Areas of land, water,and airspace in the Taylor Slough vicinity

of Collier, Dade, and Monroe counties, with the following components
(Tallahassee Meridian): Those portions of Everglades National Park within
T57S R36E,T57S R36%E, T57S R37E, T58S R3ISE, T58S R3IGE, T58S R37E, TS84S

RISE, T58%S R364E, T539S R3SE, T59S R36E, T59S R37E. Areasoutside of Ever-
glades Natifonal Park within T55S R37E Sec. 36; TS55S R38E Sec. 31, 32; TS6S
R3I7E Sec. 1, 2, 11-14, 23-26; T56S R38E Sec. 5-7, 18, 19; TS7S R3I7E Sec. 5-8,
T58S R38BE Sec. 27, 29-32; T539S R38E Sec. 4.
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FILORIDA - Critical Habitat | a ,

Ammospize maritima nigrescens, “dusky seasids sparrow”

Florida. Cordgrass (Spartina bakerii) savannas and associated land,
water, and airspace within the following boundary, Brevard County:
Beginning at the point where Florida Highway 528 intersects Interstate
Highway 95; thence westward along Florida Highways $28 and 520 to the
main channel of the St. Johns River; thence northward along said channel
to Florida Highway 46; thencs eastward along Florida Highway 46 to
Interstate Higchway 95; thence southward along [nterstate Highway 95

to the point of beginning. Marshes and associated airspace within the
mosquito control impoundments dasignated by the Brevard County Mosguits
Control District as T-10-J and T-10-K, northwest of Florida Highway 406
on the Herritt lsland Naticnal Wildlife Refuge, Brevard County.
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‘TENNESSEE - Critical Habitat

Etheostana boschingi, "slaciwatar darter”

Wayne Comty. All permanent and intarmittent streams with flowing water
Srom December to June tributary to Cypress and Middle Cypress Creek
drainage.

Lawrence County, Buffalo River ard its trilxitaries in Larencs

Camnty, Termasses.
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SLACKWATER DARTER

Lauderdale Co., ALABAMA and Wayne Co., TENNESSEE

CRITICAL HABITAT

13
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TENNESSEE -~ Critical Hahitat

Hvborsis calmi, "slender chub”

Claibarne and Hancock Counties. DPowell River, main channel from backwaters
of'mmsmwsmmmwuqm state line. Clinch River,
main channel f£rom bacikwaters of Norris lLake upstream to tha Tennesses—

Virginia stata line.
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TENNESSEE - Critical Habitat

Fvbrosis mmacha, "scotfin chub®

Curberland, Fentress, and Morgan Coamties. 2Z2xory and Obed Rivers
and Daddy's Creek in Morgan County. Clear Creek in Fentress Camty. Cbed

BEmicins and Sullivan Counmties. Narth Fork Bolston, main channel upstream
fram junction with Scuth Fork Holston River t© the Tennessee~Virginia

scata line.
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SPOTFIN CHUB

Cumberiand, Fentress and Morgan Counties, TENNESSEE
CRITICAL HABITAT

\ Fentress Co. ({ TENNESSEE (
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SOURCES OF IMFORNATION

There are many sources of Inlormetion
sbowl ground-water condiilons (a aspecific
parts of the region. Al least ame agency In
each Stete has coopersted flnancially with the
U.S. Geological Survey, and these agencies

"o e ten

have contributed in some way to the results of
this report. Purther nformation abowt reports
published or work in progvess may be obtain-
od from the district oifices of the Geological
Survey in sach State or from the respective
State cooperating agencies.




iiUS CORPORATION AND SUBSIDIARIES .. REFERENCE 20 ELECON NOTE

CONTROL NO. F4-8909-62 DATE: 9-16-91 TIME: 1300
DISTRIBUTION:

BETWEEN: Wait Williams OF: City of LaGrange Water PHONE: (404)883-2130
{Superintendent) Department

AND: John Jenkins, HALLIBURTON NUS Environmental Corporation

&(9’ Q/(tp/ql

DISCUSSION:

t called Mr. Williams and asked him where their intake is located. He stated it was northwest of town north of the
confluence of Yellowjacket Creek and the Chattahoochee River on the eastern side of Simpson Island. This intake
is the sole water source for LaGrange and serves approximately 14,000 connections. The water distribution lines
for this system do not go north of Beech Creek. There is an industrial intake (used for an emergency backup
supply) approximately 1500 feet upstream of the LaGrange Intake. Thisintake is owned by Miliken.

He also confirmed that the Chattahoochee River is utilized for both recreational boating and fishing.

NUS 067 REVISED 0685
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TELECON NOTE

CONTROL NO. F4-8909-62

DATE: 9-9-91

TIME: 1440

DISTRIBUTION:

BETWEEN: Tammy Barr

OF: City of Franklin Water
Department

PHONE: (404) 675-3358

/)i#fé?/(w/‘f!

AND: Joha \Jenkins, HALLIBURTON NUS Environmental Corporation

DISCUSSION:

Ms. Barr stated that their only intake is on Centralhatchee Creek (not along pathway). She stated that the first
intake used for potable (municipal) water downstream of Atlanta is for the city of LaGrange. There are no systems
in Heard County that utilize the Chattahoochee River for potable water. She also stated that the Chattahoochee
River is used for recreational boating and fishing.

NUS 067 REVISED 0685
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FLOW CHARACTERISTICS
OF
GEORGIA STREAMS

Summaries of Flow Duration and of Low

and High Flows at Gaging Stations

by

Ernest J. Inman

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

Open-File Report
Atlanta, Georgia
1971




APALACHICOLA RIVER BASIN

2-3380. - Chattahoochee River near Whitesburg, Ga.

147

LOCATION.—Lat 33°28'37", long 84°54'04", Carrell County, at downstream end of right bank pier of bridge on State Highway 16, 0.5 mile upstreen from

Central of Georgia Rallroad bridge, 1.2 miles southeast of Whitesburg

and at amlile 260.

DRAINAGE AREA.--2,430 eq mi, approximately.

AVERAGE DISCHARGE.--3,843 cfs, uwnadjusted.

REMARKS . --Flow regulated by Lake Sidney Lanier since January 1956.
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N"o‘_.c.:'i'ty found ! press RETURN to try again. QEFE‘RENCE 22

COVERAGE
STATE COUNTY STATE NAME COUNTY NAME
13 45 Georgia - Carroll Co
13 77 Georgia Coweta Co
13 149 Georgia Heard Co
CENTER POINT AT STATE : 13 Georgia

COUNTY : 45 Carroll Co

Press RETURN key to continue...

REGION OF THE COUNTRY

.Zipcode found: 30170 at a distance of 10.5 Km
STATE CITY NAME FIPSCODE LATITUDE LONGITUDE
GA ROOPVILLE 13045 33.4533 85.1350

Press RETURN key to continue ...

CENSUS DATA

ga power plant wansley

LATITUDE 33:24:48 LONGITUDE 85: 1:57 1980 POPULATION

. L : ' SECTOR
KM 0.00-.400 .400-.810 .810-1.60 1.60-3.20 3.20-4.80 4.80-6.40 TOTALS
S 1 0 0 0 0 0 0 0
S 2 0 0 0 0 0 0 0
S 3 0 0] 0 0 0 0 0
S 4 0 0 0 0 0 0 0
S5 0 0 0 0 (0] 0 0
S 6 0 0 0 0 0] 860 860
S 7 0 0 0 0 0 0 0
S 8 0 0 0] 0 0] 1355 1355
RING o _. 0 0 0 0 2215 2215
romars .00 ez

T hs o 4O Z

Press RETURN key to continﬁé V. e RS

e -




STAR STATION

INDEX LATITUDE LONGITUDE PERIOD OF STABILITY DISTANCE
NUMBER STATION NAME DEGREE DEGREE RECORD CLASSES (km)
13874 ATLANTA GA 33.6500 84.4333 6 61.41
13871 ANNISTON/CALHOUN AL 33.5833 85.8500 6 78.05
03813 MACON/LEWIS B WILSON 32.7000 83.6500 6151.17
13876 BIRMINGHAM AL 33.5667 86.7500 6160.04
13873 ATHENS/BEN EPPS GA 33.9500 83.3167 5169.45
13895 MONTGOMERY/DANNELLY 32.3000 86.4000 6177.72
13882 CHATTANOOGA/LOVELL T 35.0333 85.2000 6180.63
Press RETURN key to continue ...

U.S. SOIL DATA
STATE : GEORIGA
LATITUDE 33:24:48 LONGITUDE : 85: 1:57
THE STATION IS INSIDE H.U. 3130002
GROUND WATER ZONE : 8
RUNOFF SOIL TYPE : 2
EROSION : 7.7190E-04 CM/MONTH
DEPTH TO GROUND WATER BETWEEN : 9.1440E+02 AND 4.5720E+03
FIELD CAPACITY FOR TOP SOIL : 7.2000E-02
EFFECTIVE POROSITY BETWEEN : 1.0000E-02 AND 1.0000E-O1
SEEPAGE TO GROUNDWATER BETWEEN : 4.6330E+02 AND 9.2660E+02 CM/MONTH"
DISTANCE TO DRINKING WELL ¢ 2.6000E+04 CM
Press RETURN key to continue ...

U.S. CITY
\

MENU: Geodata Handling Data List procedures
1. Site level retrieval of data (SITERET)
2. Access Census Data (CENSUS)
3. Determine County Coverage (COVERAGE)
4. Geographic Data Management (GEODM)
5. HUCODE/SOIL locator (HUCODE)
6. Convert to Lat/Long (LATLON)
7. Lookup/Examine Star Station Data (STAR)
8. Find US cities (USCITY)
9. Find Soil Survey Status of Counties (SSURVEY)

Enter an option number or a procedure name (in parentheses)
or a command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR
GEMS> h




Enter an option number or a procedure name (in parentheses)
or a command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR
GEMS> e (help

[ERR-011] Invalid input values or string

Enter an option number or a procedure name (in parentheses)
or a command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR
GEMS> (help)

[ERR-011] Invalid input values or string

Enter an option number or a procedure name (in parentheses)
or a command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR
GEMS> (

Enter an option number or a procedure name (in parentheses)
or a command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR
GEMS> (HELP) '

(ERR-011] Invalid input values or string

Enter an option number or a procedure name (in parentheses)
or a command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR
GEMS> 566

(ERR-012] Invalid option number input

Enter an option number or a procedure name (in parentheses)
or a command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR
GEMS>

Enter an option number or a procedure name (in parentheses)
or a command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR
GEMS>

Enter an option number or a procedure name (in parentheses)
or a command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR
GEMS> EXIT

Type YES to confirm the EXIT command; type NO to restart GEMS
GEMS> YES

s

$ LoGgouT

WRT logged out at 23-AUG-1991 13:01:48.09

Itemized resource charges, for this session, follow:

NODE: VAXTM1

ACCT: NTIS START TIME: 23-AUG-1991 12:58:00.23
PROJ: NTISNUCN ' FINISH TIME: 23-AUG-1991 13:01:48.09
USER: WRT BILLING PERIOD:910801

UIC: [000750,000112] WEEKDAY : FRIDAY

BAUD: TERMINAL PORT: VTA833

DESCRIPTION OF CHARGE QUANTITY EXPENDITURE

o ——— — — —— . ——— - —— —— —— —— — — ——— T — A — ——  — - —— - - . —— —— - ——— . -——— —— ——— ———— . — - ——

ALL CHARGE LEVELS

300 Dbaud (Seconds) 228 0.0000
CPU TIME (Seconds) 8 0.4444
TOTAL FOR THIS SESSION $ 0.4444

** Note: This total reflects the charges for this process only,




subprocesses
separately

Enter selection:PRINT

Connected.

created during this session are accounted for




GEORGIA DEPARTMENT OF NATURAL RESCURCES

Freshwater Wetlands & Heritage Inventory

Database - July, 1990

For HEARD COUNTY

Scientific Name; Last Global State County;
Common Name Observed Precision Rank Rank Quad
NOTROPIS CALLITAENIA 1959-07-30 G G2 S1 GAHEAR
BLUESTRIPE SHINER FRANKLIN
HELIANTHUS LONGIFOLIUS 1985-08-31 S G? S1 GAHEAR
LONGLEAF SUNFLOWER GLENN
HELIANTHUS LONGIFOLIUS 1985-08-31 SC G? S1 GAHEAR
LONGLEAF SUNFLOWER FROLONA
HELIANTHUS LONGIFOLIUS 1985-08-31 sSC G? S1 GAHEAR
LONGLEAF SUNFLOWER GLENN
HELIANTHUS LONGIFOLIUS 1985-08-31 S G? S1 GAHEAR
LONGLEAF SUNFLOWER FROLONA
HELIANTHUS LONGIFOLIUS 1985-08-31 SC G? S1 GAHEAR
LONGLEAF SUNFLOWER FROLONA
HELIANTHUS LONGIFOLIUS 1988-09-17 SC G? S2 GAHEAR
LONGLEAF SUNFLOWER GLENN
WALDSTEINIA LOBATA 1990-01-13 SC G2? S2 GAHEAR
PIEDMONT BARREN STRAWBERRY FROLONA
WALDSTEINIA LOBATA 1990-01-13 SC G2? S2 ) GAHEAR
PIEDMONT BARREN STRAWBERRY FROLONA
AMPHIANTHUS PUSILLUS 1986-03-14 sC G2 S2 GAHEAR
POOL SPRITE,SNORKELWORT GLENN

-1-
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GEORGIA DEPARTMENT OF NATURAL RESCURCES

Freshwater Wetlands & Heritage Inventory

Database - July, 1990

For HEARD COUNTY

Scientific Name; Last Global State County;
Common Name Observed Precision Rank Rank Quad
AMPHIANTHUS PUSILLUS 1990-01-13 sC G2 S2 GAHEAR
POOL SPRITE,SNORKELWORT GLENN, FROLONA
AMPHIANTHUS PUSILLUS 1979-12-07 M G2 S2 GAHEAR
POOL SPRITE,SNORKELWORT GLENN
AMPHIANTHUS PUSILLUS 1984-05-17 S G2 s2 GAHEAR
POOL SPRITE,SNORKELWORT FROLONA
AMPHIANTHUS PUSILLUS 1979-11-29 sSC G2 s2 GAHEAR
POOL SPRITE,SNORKELWORT FROLONA
AMPHIANTHUS PUSILLUS 1979-12-07 SC G2 S2 GAHEAR
POOL SPRITE,SNORKELWORT FROLONA
ISOETES MELANOSPORA 1980-00-00 M G1 S1 GAHEAR
BLACK-SPORED QUILLWORT GLENN
ISOETES MELANOSPORA 1990-01-13 SC G1 s1 GAHEAR
BLACK-SPORED QUILLWORT GLENN



GEORGIA DEPARTMENT OF NATURAL RESOURCES
Freshwater Wetlands & Heritage Inventory
Georgia's Protected Animals
(Edition of July 3, 1990)

Scientific Name (Common Name)

Federal
Status

State
Status

Acipenser brevirostrum (Shortnose Sturgeon)
Alligator mississippiensis (American Alligator)
Balaena glacialis (Black Right Whale)

Balaenoptera borealis (Sei Whale)

Balaenoptera physalus (Finback Whale)

Campephilus principalis (Ivory-billed Woodpecker)
Canis_rufus (Red Wolf)

Caretta caretta (Loggerhead Sea Turtle)

Charadrius melodus (Piping Plover)

Chelonia mydas (Green Turtle)

Dendroica kirtlandii (Kirtland's Warbler)
Dermochelys coriacea (Leatherback Turtle)
Drymarchon corais couperi (Eastern Indigo Snake)
Eretmochelys imbricata (Hawksbill Turtle)

Falco peregrinus anatum (American Peregrine Falcon)
Falco peregrinus tundrius (Arctic Peregrine Falcon)
Felis concolor coryi (Florica Panther)

Felis concolor cougar (Eastern cougar)

Geomys pinetis fontenalus (Sherman's Pocket Gopher)
Haideotriton wallacei (Georgia's Blind Cave Salamander)
Haliaeetus leucocephalus (Southern Bald Eagle)
Hybopsis monacha (Spotfin Chub)

Lepidochelys kempi (Atlantic Ridley Turtle)
Megaptera novaeangliae (Humpback Whale)

Mycteria americana (Wood Stork)

Myotis grisescens (Gray Bat)

Myotis sodalis (Indiana Bat)

Noturus flavipinnis (Yellowfin Madtom)

Pelecanus occidentalis (Eastern Brown Pelican)
Percina antesella (Amber Darter)

Percina_jenkinsi (Conasauga Logperch)

Percina tanasi (Snail Darter)

Physeter macrocephalus (Sperm Whale)

Picoides borealis (Red-cockaded Woodpecker)
Trichechus manatus (West Indian Manatee)
Typhlichthys subterraneus (Southern Cave Fish)
Vermivora bachmanii (Bachman's Warbler)

m m 4 mm-<Lmm - 4 4 m mmmm-< m

- m m mmm < m

m mm -+ mm

m m -4 m m
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GEORGIA DEPARTMENT OF NATURAL RESOURCES

Freshwater Wetlands & Heritage Inventory
Georgia's Protected Plants
(Edition of July 3, 1990)

Federal State
Scientific Name (Common Name) Status Status
Amphianthus pusillus (Pool Sprite,Snorkelwort) 02/05/88 T E
Arabis georgiana (Georgia Rockcress) / /7 T
Asplenium heteroresiliens (Wagner Spleenwort) !/ / T
_Baptisia arachnifera (Hairy Rattleweed) 04/26/78 E E
Bumelia thornei (Buckthorn) !/ 7/ E
Cacalia diversifolia (Variable-leaf Indian Plantain) / / T
Calamintha ashei (Ashe Savory) / / T
Carex amplisquama (Sedge) !/ / T
Carex biltmoreana (Biltmore Sedge) / /7 T
Carex misera (Sedge) !/ 7 T
Carex purpurifera (Purple Sedge) / / T
Croomia pauciflora (Croomia) / / T
Cuscuta harperi (Harper Dodder) ]/ / T
Cypripedium acaule (Pink Ladyslipper) / / u
Cypripedium calceolus (Yellow Ladyslipper) !/ / u
Draba aprica (Open-ground Whitlow-grass) / / E
Echinacea laevigata (Smooth Coneflower) / / T
Elliottia racemosa (Georgia Plume) / 7/ E
Fimbristylis perpusilla (Harper Fimbristylis) / / E
Fothergilla gardenii (Dwarf Witch-alder) /7 T
Hartwrightia floridana (Hartwrightia) !/ 7/ T
Helonias bullata (Swamp Pink) / / T
Hydrastis canadensis (Golden Seal) / /7 E
Hymenocallis coronaria (Shoals Spiderlily) / 7 E
Isoetes melanospora (Black-spored Quillwort) 02/05/88 E T
Isoetes tegetiformans (Mat-forming Quillwort) 02/05/88 E
Isotria medeoloides (Small Whorled Pogonia) 09/09/88 E
Jeffersonia diphylla (Twinleaf) !/ / E
Leavenworthia exigua var exigua (Glade-cress) / / T
Lindera melissifolia (Pondberry) 07/31/86 E
Lindernia saxicola (False Pimpernel) !/ 7/ E
Litsea aestivalis (Pondspice) !/ 7/ T
Lythrum curtissii (Curtiss Loosestrife) !/ / E
Marshallia mohrii (Mohr Barbara Buttons) 09/07/88 T
Myriophyllum laxum (Piedmont Water-milfoil) !/ / T
Nestronia umbellula (Indian Olive) / / T
oxypolis canbyi (Canby Dropwort) 02/25/86 E T
Panicum hirstii (Hirst Panic Grass) / / ’ E
Physostegia veroniciformis (False-tooth Cinquefoil) !/ / T
Potentilla tridentata (Three-tooth Cinquefoil) / / E
Ptilimnium nodosum (Piedmont Bishop-weed,Harperella) 09/28/88 E
Quercus oglethorpensis (Oglethorpe 0Oak) !/ / T
Rhododendron prunifolium (Plumleaf Azalea) / / T
Rhus michauxii (False Poison (Michaux) Sumac) 09/28/89
_Sagittaria secundifolia (Kral Water-plantain) 04/13/90
Salix floridana (Florida Willow) /7 E
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Federal State

Scientific Name (Common Name) Status Status
Sarracenia flava (Yellow Flytrap) !/ 7/ T
Sarracenia leucophylla (Whitetop Pitcherplant) /7 T
Sarracenia minor (Hooded Pitcherplant) /7 T
Sarracenia oreophila (Green Pitcherplant) 09/21/79 E
Sarracenia psittacina (Parrot Pitcherplant) / 7/ T
Sarracenia purpurea (Purple Pitcherplant) !/ / E
Sarracenia rubra (Sweet Pitcherplant) / / E
Schisandra glabra (Bay Starvine) !/ / T
Schizachyrium niveum (Bluestem) !/ 7/ T
Scutellaria montana (Large-flower Skullcap) 06/20/86 E T
Sedum pusillum (Granite Rock Stonecrop) / / T
Senecio millefolium (Piedmont Ragwort) /7 T
Shortia galacifolia (Oconee-bells) / /7 E
Silene polypetala (Fringed Campion) / / E
Spiraea virginiana (Virginia Spirea) 06/15/90 T
Thalictrum cooleyi (Cooley Meadowrue) 02/07/89 E
Thalictrum debile (Southern Meadowrue) / / T
Torreya taxifolia (Florida Torreya) 01/23/84 E E
Trientalis borealis (Northern Starflower) / / E
Trillium persistens (Persistent Trillium) 04/26/78 E E
Trillium reliquum (Relict Trillium) 04/04/88 E

Trillium woodii (Woods False Hellebore, Ozark Bunchflr. !/ /7 E
Viburnum bracteatum (Limerock Arrowwood) !/ / E
Waldsteinia lobata (Piedmont Barren Strawberry) /7 T
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permeability of bottom ash is usually slightly higher. Boiler slag is higher

still, having a permeability comparable to that of fine gravel.

Shear strength is an important determinant of the shape and structural
stability of wastes disposed in landfills; a strong material (i.e., one with
high shear strength) can form steep slopes and support heavy lo;ds from above.
Two indicators of shear strength are gohesion, a measure of the attraction
between particles due to electrostatic forces, and the angle of intermal.
friction, an indicator of the friction between particles. Dry, nonalkaline
ash has. no cohesion. Dry ash that 1s alkaline demonstrates some cohesion and,
when compacted, increases in strength over time. The angle of internal
friction associated with ash varies with the degree of compaction, although it

is similar to that for clean, graded sand.

3.2.1.5 Chemical Chsaracteristics of Ash

N ““#‘h:,ﬁl-\.““ MIUNWM’

The chemical composition of ash is a function of the type of ccal that is.
burned, the extent to which the coal is prepared before it is burmed, and.the.
operating conditions of the boiler. These factors are very plant- and

~

coal-specific.

In general, over 95 percent of ash is made up of silicon, aluminum, ironm,
and calcium in their oxide forms. Magnesium, potassium, sodium, and titanium
are also present to a lesser degree. Exhibit 3-5 shows the.concentration of

these major elements typically found in fly ash, bottom ash, and boiler slag.

Ash also contains many other elements in much smaller quantities. The

types and proportions of these trace elements are highly variable and not




3-16

EXHIBIT 3-5

LOW AND HIGH CONCENTRATIONS OF MAJOR CHEMICAL
CONSTITUENTS FOUND IN ASH GENERATED
BY COAL-FIRED POVER PLANTS

(parts per milliom)

Fly Ash . ox:s
Alunminua 11,500 144,000 " 88,000 135,000
Caleium 5,400 177,100 8,400 50, 600
Iron 7800 289,000 ‘ 27,000 203,000
Magnesium 4,900 60,800 4,500 32,500
Potassiun 1,534 34,700 7,300 15,800
Silicon 196,000 271,000 180,000 273,000
Sodium 1,180 20,300 - 1,800 13,100
Titanium 400 15,900 3,300 7,210
Source: . Utility Solid Waste Activities Group, cal

Protection Agency, October 26, ;982. p. 31.

-




3-17

readily categorized. Concentrations for various trace elements in coal ash
are shown in Exhibit 3-6, which indicates the potential range of values and
median.concontra:ion for such trace slements for coals from different regions
of the U.S. A summary of how the concentration of elements in ash varies
according to coal source is shown in Exhibit 3-7. For example, Eastern and
Midwestern coal ashes usually contain greater amounts of arl.nic; seleniunm,
chromium, and vanadium ﬁhan do Wegtern coal ashes, vhile Wesatern coals have
larger proportions of barium and strontium. Coal mining and cleaning
techniques can reduce the amount of trace elements that are ultimately found
in the ash after combustion. For example, in some cases, coal cleaning can
remove more than half of the sulfur, arsenic, lead, manganese, mercury, and

selenium that is contained in the coal prior to combustion.

The proportions of‘elenencs contained in fly ash, bottom ash, and boiler
slag can vary. Exhibit 3-8 provides ranges and median values for element
concentrations in different types. of ash -- bottom ash and/or boiler slag, and
fly ash. . The concentrations of slements formed in fly ash are shown for two
types -- the larger pngticlos removed from che flus gas by mechanical
collection and the smaller particles removed with an electrostatic
precipitator or a baghouse (see Section 3.2.1.2 for more detail on methods of
ash collection). For example, much higher quantities of arsenic, copper, and
seleniun are found in fly ash than are found in bottom ash or boiler slag.

The distribution of elements among the different types of ash is largely
determined by the firing temperature of the boiler relacivu‘co the coal's ash
.fusion temperaturs, which in turn affects the proportions of volatile elements
that end up in fly ash and bottom ash. Some elements, such as sulfur,

mercury, and chlorine, are almost completely volatilized and leave the boiler
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EXHIBIT 3-7

EFFECT OF GEOGRAPHIC COAL SOURCE ON ASH ELEMFNRT CONCENTRATION

Element concencracion Patterm

Arsenic low 1h western coal ash; eastern and midwvestern coal
. ashes indistinguishable

Barium highest in western coal ash
Cadmium ' most concentrated in midwestern coal ash
Chromium low in western ccal ash; sastern and midwestern coal

ashes indistinguishable

Mercury ' highest in eastern coal ash; all distributions highly
skewed toward high concentrations

Lead highest in midwestern coal ash

Selenium similar in eas:ern‘and nidwestern coal -ash; lower in

wastarn coal ash

Strontium . greater in easterm than in midwesterm coal ash;
greater still Iin western coal ash

Vanadium - similar in eastern and midwesterm coal ash; lower in
western coal ash

Zinc . greater in eastern than in western coal ash; greater
still in midwestern coal ash.

Source: Tetra Tech, Inc.,
Wastas, EPRI EA-3236, Scptambot 1983, p. 3-30.
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ELBENT CONCENITRATIONS [N THEEX TYPES OF ASH
- F - i (eilligrems per kilogram)
Ely Ash _
: ~Bettom Ash/Boilex Sl —Mechapjiogl Bopper fsh — Pine Fly psh
Silver 9.3-.31 0.20 0.08-4.0 0.70 0.04-0.0 0.501
Arseaio .50-168 4.43 3.3-160 23.2 2.3-219 56.7
Boron 41.9-313 161 205-714 258 ' 10.0-1300 m
Barium 300-3709 1600 s2-1152 872 110-5400 C 991
Cadunium 0.1-4.7 0.86 0.40-14) 4.27 0.10-18.0 1.60
Cobalt 7.3-60.4 24 6.22-76.9 48.3 4.90-79.0 as.e
Chromium 3.4-3%0 120 83.3-305 172 3.6-4 136
Copper 3.7-2% .1 42.0-326 130 33.0-49 1303
Fluorine 2.5-104 50.0 2.50-83.3 al.e 0.40-320 2.0
HMezcury 0.003-4.2 0033 0.008-3.00 0.073 0.0035-2.350 0.10
Menganese 36.7-769 297 - 123-430 121 24.5-750 230
Lead 0.4-90.¢ 7.1 5.2-101 13.0 3.10-252 %.9
Selenium .08-14 0.601 0.13-11.8 5.32 0.40-19.0 9 -
Btrootium 170-1800 200 396-2430 . 30.0-3835 773 .
Vansdium 12.0-37 141 100-377 2 11.9-570 248 S
Zine - 4.0-798 9.6 56.7-215 155 14.0-2300 20

Source: TYetra Tech, Inc., Dhvnicel-Chemical Chaxmetexistice of Utility Solid Westes, EFRI EA-3236, Septesber 1903, p. 3-2¢.
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